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Editorial  Service  and  the 
*^Case  Method' ' 

RADUATE  schools  of  law  and  busi¬ 
ness  thrive  on  the  “case  method’’  of 
instruction,  by  which  the  study  of  typical 
problems  gives  point  to  the  application 
of  major  principles.  More  and  more  the 
pages  of  the  Electrical  World  are  occu¬ 
pied  by  problems  or  cases  from  technical 
or  commercial  practice,  and  such  gen¬ 
eralizations  as  are  permitted  to  appear 
in  print  are  for  the  most  part  reasoned 
conclusions  drawn  from  specific  experi¬ 
ences  analyzed  for  the  good  of  the 
industry. 

The  value  of  illustrations  in  legal  argu¬ 
ments,  sermons  and  essays  is  paralleled  in 
editorial  comment,  journalistic  material 
of  the  “how  to  do  it”  kind,  in  surveys  of 
practice  and  in  analyses  of  theory.  The 
case  method  has  come  to  stay  in  engineer¬ 
ing  literature,  and  it  is  constantly  leading 
the  editorial  staff  of  the  Electric.AL 
World  into  interesting  and  attractive 
fields  in  its  search  for  new  and  better 
ways  of  serving  the  reader. 
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Parkway  Cable 

Laid  directly  in  the  ground,  and  requiring  no  conduit, 
^  this  modern  method  of  installing  circuits  for  city 
lighting  systems  has  lowered  the  cost  of  installation. 
This  has  been  accomplished  with  no  sacrifice  to  dur¬ 
ability  or  efficiency.  Hazard  Parkway  cable  in  reality 
carries  its  own  conduit  of  rust  proofed  steel. 

Write  for  the  booklet  which  shows  the  modern  method 
of  lighting  that  has  been  adopted  by  nearly  1000  cities. 
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Politics  and  Engineerins 

HE  big  tasks  l)efore  Congress  remain  unfinished 
while  the  politicians  spar  for  position  in  the  presi¬ 
dential  primary  ring.  Boulder  Dam,  Mississippi  flood 
control  and  Muscle  Shoals  afford  opportunities  for  the 
introduction  of  bills  whose  contents  are  designed  to 
appeal  to  public  sentiment.  These  projects  are  the  ex¬ 
cuses  for  congressional  orations  in  which  the  orator 
defends  the  public  from  predatory  interests  with  many 
mighty  words.  This  is  a  typical  presidential  year. 

Engineering  and  economic  considerations  should 
dictate  legislation  on  Boulder  Dam,  flood  control  and 
Muscle  Shoals.  Engineering  and  economic  facts  should 
be  established  liefore  money  is  spent  or  policies  deter¬ 
mined.  The  American  Engineering  Council  has  stated 
that  Boulder  Dam  and  flood  control  should  be  subjected 
to  more  thorough  engineering  investigation  before  legis¬ 
lation  is  enacted.  A  very  able  committee  of  the  council 
reported  only  last  week  that  the  Boulder  Dam  project  is 
not  based  on  sufficient  engineering  data  to  establish  its 
cost  or  its  feasibility.  Despite  engineers  and  their  re- 
fiorts,  however.  Congress  is  only  too  likely  to  discuss 
these  ])rojects  with  an  eye  to  jX)pular  appeal  and  to  enact 
legislation  upon  them  which  reflects  political  ambitions 
and  not  engineering  data. 

♦  ♦  ♦  ♦ 

A  Good  1  nvestment  in 
Managerial  Time 

Not  a  few  public  utility  managers  regard  attendance 
upon  rate  hearings  as  an  unwarranted  burden  upon 
their  normal  activities.  Such  executives  ajrparently 
believe  in  shifting  the  load  to  the  shoulders  of  legal 
counsel  whenever  possible  and  confine  their  own  partici¬ 
pation  to  directing  the  preparation  of  cases.  Granted  that 
more  than  half  the  time  spent  in  a  hearing  room  is 
extremely  irksome  to  an  alert  and  energetic  manager  and 
that  reliance  upon  the  legal  profession  is  essential  to 
proper  procedure,  the  fact  remains  that  a])|)earance  l)e- 
fore  a  public  regulating  body  almost  alw'ays  carries 
within  itself  jxjtential  opportunities  of  the  greatest  value 
from  the  standpoint  of  ]niblic  relations. 

Press  representatives  at  hearings  listen  closely  to  the 
utterances  of  executives,  and  the  words  of  a  straight¬ 
forward,  businesslike  official  daily  concerned  with  the 
operation  of  a  utility  bear  w’eight  with  commissioners  and 
often  reach  front-page  display  space  in  local  news  sheets. 
Seldom  indeed  does  a  rate  case  terminate  without  an 
opportunity  for  a  qualified  executive  to  tell  the  story  of 
the  utility’s  aims  and  achievements  to  the  ])eople  via 
the  hearing  room,  and  while  constant  attendance  on 
protracted  hearings  is  not  essential  unless  the  situation 


is  critical,  “absent  treatment”  is  a  risky  proceeding.  It 
should  never  l)e  forgotten  that  the  public  is  virtually 
alw'ays  in  favor  of  hearings,  regardless  of  the  subject 
matter,  and  to  fail  to  capitalize  these  opportunities  is 
to  fall  short  of  demonstrating  the  truth  that  the  com- 
jjany  has  nothing  to  conceal  but  instead  everything  to 
reveal. 

*  *  *  * 

Diversity  Stabilizes 
Utility  Investments 

ROM  the  smallest  central  station  serving  a  few  score 
of  customers  in  an  isolated  area  to  the  investment 
group  with  far-flung  properties  half  a  continent  or  more 
apart,  diversity  underlies  the  operations  and  prosperity 
of  all.  The  use  of  energy  by  customers  supplied  by  a 
single-phase  feeder  illustrates  the  value  of  non-coin¬ 
cident  demands' on  a  little  system  serving  a  thinly  settled 
rural  region  many  miles  away  from  another  which  pro¬ 
vides  power  in  blocks  for  densely  grouped  industries 
over  cable  trunk  lines  forming  an  interconnected  set-u]) 
of  great  economic  importance.  Diversity  is  common  to 
both.  Go  back  to  the  immigrant’s  “lean-to”  equipped 
with  but  two  lamps  and  carry  the  element  of  diversified 
usage  up  the  line  to  a  completely  electrified  steel  mill 
or  railroad  zone  entering  a  metropolitan  area.  Non¬ 
coincident  use  of  service  is  at  the  bottom  of  the  capital 
outlay  required  to  meet  the  needs  of  these  customers 
without  excessive  cost.  Uix)n  the  ability  of  the  engineer 
to  gage  the  relation  between  demand  and  plant  invest¬ 
ment  required  to  render  such  service  depends  no  small 
part  of  the  success  of  the  enterprise. 

If  the  investor  could  trace  the  part  which  diversity 
plays  in  stabilizing  the  light  and  power  business,  he 
would  be  l)oth  amazed  and  brain-weary.  The  complex 
variations  in  usage  of  energy  which  are  finally  integrated 
into  the  jdant  or  system  load  curve  exhibit  extraordinary 
differences  in  time  and  magnitude  when  analyzed  even 
superficially  with  the  aid  of  technical  imagination.  The 
transformation  of  these  usage  differentials  into  a  total 
output  burden  which  is  finally  equated  into  revenue  from 
a  system  or  group  of  systems  marks  a  process  of  almost 
impregnable  economic  strength.  The  universality  of 
electric  service  does  not  restrict  its  success  in  systems 
serving  many  customers  of  the  same  type  unless  exjian- 
sion  has  run  wild  from  the  standix)int  of  capital  outlays. 
Witness  the  high  diversity  factor  of  the  electric  range 
load  in  a  single  large  apartment  house.  It  is  true  that 
volume  business  must  accompany  diversity  for  economic 
success,  and  suitable  rates  are  likewise  l)asic.  But  those 
who  market  securities  of  light  and  power  companies  and 
th(ise  who  buy  them  do  well  to  reflect  from  time  to  time 
upon  what  diversity  of  demand  and  usage  pro<luces  in 


Ae  way  of  stability  of  earning  power.  Given  sound 
management — ^and  by  this  is  meant  not  brilliance  of 
administration  but  good,  thoroughgoing,  competent  direc¬ 
tion  of  loyal  and  intelligent  employee  service — diversity 
will  do  its  stabilizing  work  in  the  face  of  practically 
every  obstacle  except  political  interference;  and  with 
right  public  relations  it  is  hardly  too  much  to  say  that 
nothing  but  a  cataclysm  of  nature  can  jeopardize  success 
— ^and  even  then  but  temporarily. 

4c  %  *  ♦ 

Why  Does  a  Billion-Dollar  Load 
Go  Besgingf 

PROFESSEDLY,  utility  executives  are  keenly  desirous 
of  building  industrial  load  on  their  lines.  The  enor¬ 
mous  sums  of  money  that  have  been  invested  in  power 
plants  and  systems  must  show  earnings.  New  loads  and 
more  intensive  development  of  present  applications  for 
electric  service  must  l)e  sought.  But  with  these  conditions 
existing  a  potential  industrial  heating  load  amounting  to 
millions  of  kilowatts  and  more  than  a  billion  dollars  in 
annual  revenue  is  virtually  going  begging  so  far  as  effec¬ 
tive  selling  effort  on  the  part  of  the  majority  of  power 
companies  is  concerned.  Some  few  electric  utilities  have 
taken  definite  and  effective  steps  to  set  up  in  their  sales 
departments  a  comiretent  sales  engineering  staff  to  develop 
the  heating  load.  For  the  most  part,  however,  the  central- 
station  companies  in  their  attempts  at  organizing  an  in¬ 
dustrial  heating  department  have  “sent  a  boy  to  do  a 
man’s  job.” 

Why  does  this  condition  exist?  The  manufacturers 
of  industrial  electric  heating  equipment  want  and  need 
the  sales  assistance  of  the  power  companies.  It  is  no 
fault  of  the  utility  power  sales  departments.  They  are 
doing  the  lx?st  they  can  with  the  equipment  and  per¬ 
sonnel  at  their  command.  The  real  difficulty  is 
executive  failure  to  sense  the  possibilities  of  this  class 
of  business  in  load  and  revenue.  The  heating  load 
pro|)erly  develoj^ed  means  a  large  increase  in  revenue 
to  the  central-station  industry.  It  is  revenue  not  only 
for  one  year  but  for  many  years  to  come.  Central- 
station  executives  would  surely,  therefore,  find  it  profit¬ 
able  to  map  out  and  approve  a  plan  to  promote  this 
business  which  could  be  followed  through  by  their  sales 
departments.  Some  electric  utilities  have  already  done 
this.  Is  it  not  time  for  many  others  to  organize  to 
do  their  share  in  the  actual  selling  of  this  class  of  load? 

♦  *  ♦  ♦ 

Carrier-Current  Performance 

use  of  carrier-current  telephone  systems  is 
J.  accepted ;  but  the  degree  of  acceptance  is  a  variable 
dei^ending  on  the  kind  of  experience  that  has  been  had. 
Some  ojjerating  men  feel  that  the  reliability  of  carrier 
communication  has  not  been  fully  demonstrated.  Some 
will  state  flatly  that  its  complete  lack  of  reliability  has 
been  proved  to  them.  Others  will  admit  that  it  has  its 
deficiencies,  but  maintain  that  these  deficiencies  can  be 
minimized  to  a  jx)int  comparable  to,  or  even  below,  the 
defects  of  wire  communication  and  that  carrier-current 
systems  are  jxjrfectly  workable  and  practicable. 

There  is  a  large  interconnected  system  in  the  South 
that  has  grown  very  rapidly  in  the  past  few  years.  It 
covers  such  a  large  area  that  a  private-wire  telephone 
system  would  be  very  costly.  A  carrier  installation  was 


made  at  a  much  lower  cost  and  has  been  used  for  load 
dispatching  for  about  four  years  with  perfect  satisfac¬ 
tion.  As  a  matter  of  fact,  the  assertion  is  made  that 
the  carrier  communication  is  quieter  during  storms  than 
the  long-distance  telephone.  The  experience  (,f  this 
company  indicates  that  carrier  communication  cannot 
be  satisfactorily  maintained  over  open  switches  or 
through  transformations.  It  has  been  learned  that 
proper  maintenance  is  necessary  for  satisfactory  o])er- 
ation  of  the  system.  If  the  impossible  is  not  expected 
of  it  and  if  it  receives  reasonable  attention,  carrier- 
current  communication  may  be  included  in  the  scheme 
of  operating  procedure  wnth  every  anticipation  that  it 
will  perform  acceptably. 

Carrier  systems  are  secondary  lines  of  communication 
in  most  cases,  and  more  and  moije  it  becomes  apparent 
that  the  Bell  system  telephone  lines  should  be  relied 
upon  for  primary  communication  facilities.  It  is  to  be 
expected  that  the  Bell  engineers  will  develop  their 
facilities  to  meet  power-company  requirements  and  t’nat 
Bell  executives  will  realize  the  value  of  the  business 
available  from  light  and  power  systems. 

♦  ♦  ♦  ♦ 


What  Is  in  the  Atomf 

Scientists  are  trying  to  unravel  the  inner  structure 
of  matter.  They  are  using  mathematics,  jdiysical 
analogies,  chemical  reactions,  sj)ectra  and  even  lightning 
in  order  to  find  out  what  matter  is  made  of.  Ihey 
have  not  found  the  answer  to  this  problem,  but  they  have 
found  enough  facts  to  cause  them  to  throw  about  all  the 
past  laws  and  theories  into  the  discard. 

Among  the  first  assumptions  to  be  discarded  were  the 
old  periodic  system  and  the  theory  of  immutability  of  the 
elements.  Radioactivity  did  for  these,  because  it  gave 
absolute  evidence  that  one  element  could  transform  itself 
into  another.  Once  it  was  known  that  elements  were 
destructible,  it  became  necessary  to  attack  individual 
atom  structures,  and  now  science  is  in  the  midst  of  try¬ 
ing  to  explain  atoms  and  molecules  so  that  it  may  have 
another  and  correct  periodic  system  and  another  theory 
of  matter  that  also  is  correct.  Some  progress  has  l)een 
made  through  the  researches  of  Niels,  Bohr,  Stoner. 
Millikan  and  others,  but  there  is  a  long,  rough  road  still 
ahead. 

Of  interest  to  electrical  engineers  is  the  fact  that  the 
attack  on  the  atom  is  premised  on  the  atom  consisting 
of  positive  and  negative  electric  charges,  and  that  ex¬ 
perimental  work  consists  of  attempts  to  ionize  atoms 
by  electrical  or  chemical  means.  It  is  thought  that  the 
|X)sitive  electric  charges  are  bonded  to  the  residual  mass 
of  the  atom  which  we  call  matter,  and  on  this  assumption 
Rutherford  developed  the  modern  nucleus  theory  of 
matter.  Then  Van  der  Broeck,  Moseley,  Bohr  and 
others  readopted  the  century-old  hyix)thesis  of  Prout 
according  to  which  all  elements  are  more  or  less  complex 
aggregates  of  the  element  hydrogen  l)ecause  the  hydrogen 
ion  is  the  unit  positive  charge.  So  a  new  periodic  table 
was  set  up  based  on  the  number  of  positive  charges  and 
negative  charges  in  the  atoms,  and  in  this  table  the  nega¬ 
tive  charges  were  added  to  make  atomic  weights  equal 
atomic  numbers.  Then  planetary  laws  were  applied  to 
the  internal  structure  of  the  atom,  definite  mechanical 
arrangements  of  internal  charges  were  assumed,  aixi  the 
two  emission  assumptions  necessary  to  the  axioms  of  the 
quantum  theory  of  energy  w'ere  added  to  give  modem 
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atomistics.  But  a  system  of  mechanics  valid  for  such  a 
system  of  atom  charges  is  still  unknown  and  the  structure 
of  all  atoms  is  still  unknown.  We  know  only  the  struc¬ 
ture  of  the  atomic  nucleus. 

The  whole  mechanics  of  atomic  theory  is  now  under¬ 
going  a  crisis,  and  the  elaborate  planetary  structure  and 
theory  of  Bohr  is  challenged.  It  is  questionable  whether 
a  mechanical  explanation  of  atomic  and  interatomic  proc¬ 
esses  is  needed,  and  recent  work  with  the  spectra  and 
radioactive  forces  has  developed  data  that  require  such  a 
mass  of  corrective  hypotheses  to  support  the  theory  of 
mechanics  that  the  whole  principle  is  challenged. 

Atomic  structure  is  so  bonded  to  the  quantum  theory 
of  energy  that  a  simultaneous  solution  of  both  must  be 
had.  We  cannot  yet  devise  an  experiment  to  investigate 
the  changes  taking  place  within  the  atom.  Our  experi¬ 
mental  tools  themselves  are  atomic  structures,  and  inter¬ 
atomic  actions  occur  which  prohibit  conclusive  experi¬ 
mental  results.  But  the  scientists  are  still  undiscouraged, 
for  the  goal  is  very  enticing.  They  should  be  encouraged 
in  their  work,  for  in  it  lie  infinite  possibilities  for  future 
engineering  applications  of  value  to  civilization. 


♦  *  ♦  ♦ 


The  Answer  to  the 
Jobber  s  Problem 

Recent  announcement  by  the  executive  committee 
.of  the  Electrical  Supply  Jobbers’  Association  that 
the  managing  director  appointed  last  November  had 
withdrawn  impresses  once  more  upon  electrical  men  the 
fact  that  distribution  in  this  industry  is  sick  and  worried. 
It  had  been  hoped  that  following  a  study  of  the  jobber’s 
problem  by  a  fresh  mind  w'ould  come  some  plan  to  lead 
the  wholesalers  of  electrical  supplies  and  equipment  out 
of  the  embarrassing  morass  and  point  the  way  to  pros¬ 
perity.  But  it  is  hardly  to  be  expected  that  help  will 
come  from  without  nor  yet  from  any  effort  to  restore 
the  good  old  times.  The  cure  will  have  to  come  from 
within.  The  plan  will  have  to  be  fashioned  for  the 
future — no  matter  what  the  past  has  been. 

Fundamentally  the  value  of  the  jobljer  of  this  indus¬ 
try — to  any  industry — depends  upon  the  effectiveness  of 
his  warehouse  and  his  delivery  service.  He  is  not  cast 
in  the  plot  as  a  creative  builder  of  markets.  His  func¬ 
tion  is  to  collect  goods  from  many  sources  into  a  local 
stock  and  deliver  them  in  such  assortment  as  the  buyer 
desires.  True,  household  appliances  and  radio  both  have 
been  actively  promoted  by  jobbers,  but  lx)th  these  lines 
most  fortunately  became  available  in  times  of  stress  and 
were  seized  upon  to  save  the  situation.  There  will  be 
many  jobbers  also  who  will  continue  to  specialize  in 
specialties,  but,  by  and  large,  the  jobber  functions  best 
as  a  distributor  of  staple  lines,  and  that  is  where  his  best 
success  has  been  made. 

The  answer  to  the  jobber’s  problem  will  in  the  end  be 
found  in  three  directions  probably — through  a  more 
accurate  knowledge  of  his  markets,  through  a  more  ex¬ 
pert  and  economical  operation  of  his  warehouse  and 
delivery  service,  and  through  more  highly  organized  in¬ 
dustry  }X)licies.  Or  it  can  be  put  in  other  words  thus: 
%  an  intelligent  use  of  complete  industry  statistics  he 
Will  eliminate  much  present  waste  in  buying,  selling  and 
m  turnover.  By  a  closer  analysis  of  methods  he  will  learn 
to  reduce  both  his  stock  inertia  and  his  territory  and  pro¬ 
vide  a  more  economic  service.  And  by  stronger  industry 


co-ordination  he  will  overcome  some  of  the  weaknesses 
of  his  present  relations  both  with  the  manufacturer  and 
with  the  power  industry,  for  he  will  be  able  then  to  prove 
his  worth. 

No  Moses  can  be  expected  to  come  from  over  the  hills 
to  lead  the  jobbers  to  a  land  of  plenty.  The  function  of 
distribution  in  the  electrical  industry  waits  for  pros|)erity 
upon  action  by  the  jobljers  themselves  individually  and 
as  a  group. 

♦  ♦  ♦  ♦ 

Tremendous  Trifles 

The  importance  of  the  small  and  relatively  trifling 
thing  has  been  told  and  retold — the  shoe,  the  horse, 
the  rider  and  the  kingdom  lost  for  the  want  of  a  horseshoe 
nail.  Men,  it  has  been  said,  stumble  not  over  mountains 
but  over  molehills.  The  big  job  of  the  electric  light  and 
power  industry  is  well  recognized.  Continuity  of  supply, 
steady  voltage  and  .service  are  S)rmbols  of  the  business.' 
The  less  tangible  matters  are  in  a  measure  recognized 
under  the  title  of  public  relations.  Too  often  this  is 
assumed  to  be  a  closed  book  when  a  director  has  been 
appointed  and  certain  rules  have  been  formulated. 
Commercial  men,  presumably,  are  those  who  come  in  con¬ 
tact  with  the  customers  most  often  and  have  been  well 
trained;  but  meter  readers,  testers  and  inspectors,  line¬ 
men  and  truck  drivers  are  in  continual  association  with 
consumers  and  the  public.  How  can  they  aid  in  the  job 
of  fo.stering  good  relations  with  those  they  meet?  How 
can  they  strengthen  the  tremendous  trifles? 

Electric  utility  men  can  learn  a  lesson  from  depart¬ 
ment  stores,  taxicab  companies,  railroads,  up-to-date 
gasoline  filling  stations  and  hotels.  Every  metennan, 
every  lineman  and  every  employee  engaged  in  similar 
work  might  well  have  a  uniform.  It  should  be  trim  and 
neat  in  appearance.  It  should  be  adapted  to  the  occupa¬ 
tional  duties  of  the  wearer  and  it  should  be  kept  in 
repair  and  clean  condition.  A  uniform  means  business. 
It  has  an  amazing  reaction  upon  the  psychology  of  the 
employee.  If  you  doubt  it,  compare  rides  in  taxicabs 
with  uniformed  and  ununiformed  drivers.  Apparel  often 
proclaims  the — service. 

♦  ♦  ♦  ♦ 

When  Statistics  W ould  Have 
Saved  the  Day 

WHEN  sales  decline  within  a  short  time  after  a  new 
manufacturer  has  entered  the  field  the  logical  con¬ 
clusion  of  the  older  manufactures,  if  they  lack  statistics 
on  this  situation,  is  that  the  new  competitor  is  getting  an 
unusually  large  share  of  the  business.  Often  the  result 
is  that  the  older  manufacturers  reduce  prices  to  meet 
the  situation.  An  actual  case  last  year  resulted  in  a  price 
reduction  amounting  to  nearly  one-third.  The  price  cut 
in  no  way  helped  the  situation.  Had  statistics  been  avail¬ 
able,  the  manufacturers  involved  would  have  calmly 
awaited  the  facts  and  acted  in  accordance  with  the  projier 
dictates.  No  one  would  have  rushed  to  the  false  conclu¬ 
sion  that  somebody  else  was  getting  all  the  business  and 
slashed  his  own  price  in  a  wild  grasp,  for  orders.  The 
price  standard  of  this  product  would  not  then  have  been 
demoralized.  Therefore  every  manufacturer  should 
heartily  subscribe  to  the  accumulation  and  publication  of 
statistics  on  their  products  as  an  anchor  of  basic  facts  to 
tie  to  in  times  of  trouble. 
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APPROXIMATELY  $3,000,000  was 
-/Xs])ent  last  year  by  the  Binghamton 
(N.  Y.)  Light,  Heat  &  Power  Company 
for  additions  to  ])ro|)erty  and  equipment. 
Installation  of  a  30.000-kw.  turho-generator 
at  the  main  station  in  Johnson  City,  a 
110,000-volt  line  to  Elmira  and  two 


110/33-kv.  substations  constituted  the  major 
additions.  The  new  turbine  and  the  step- 
dow'n  substation  at  the  main  station  are 
shown.  To  ])rovide  for  the  new  unit  82.5  ft. 
was  added  to  the  end  of  the  turbine  room 
and  115.5  ft.  to  boiler  room.  Four  boilers 
burning  jxDwdered  fuel  were  also  installed. 
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Distribution  “Revamp 
Pays  Dividend 


West  Penn  Power  Company  makes  changes, 
renewals  and  betterments  that  not  only  permit 
better  service  and  provide  for  growth  of  load 
but  bring  directly  or  indirectly  monetary  benefits 


By  Merrill  De  Merit 

Distribution  Manager  West  Penn  Poxver  Company, 
Pittsburgh,  Pa. 


Growth  of  load,  depreciation  of  old  equipment  who  have  op-  i  Mjili"'' ~ 
and  demands  by  customers  for  better  service  crated  distrihu- 
periodically  require  changes,  renewals  and  exten-  t  i  o  n  systems 
sions  of  a  distribution  system.  To  delay  such  revamping  l)oth  before  and  after  rebuilding  were  asked  to  estimate 
usually  results  in  an  increased  cost  of  rehabilitation  when  the  savings  in  the  sections  revam|)ed.  Oj^rating  ex¬ 
it  is  finally  i)erformed  at  the  risk  of  impaired  service  penses  are  not  subdivided  by  districts,  so  that  direct  com- 
and  ()j)erating  economy  during  the  meantime.  pari.sons  of  actual  charges  are  imjxissible.  However,  by 

Since  July,  1923.  the  West  Penn  Power  Company  has  covering  many  towns  and  by  discounting  estimates 
approved  work  orders  for  revamping  its  distribution  liberally  conservative  figures  have  l)een  comi)iled  which 
systems  to  an  extent  of  $810,181,  and  it  is  estimated  that  indicate  that  annual  reductions  and  oj^erating  exj^enses 
similar  w'ork  for  1928  will  require  $150,000,  making  the  have  averaged  about  10  per  cent  of  the  debit  revamp 
five-year  total  $960,181.  Evaluations  of  the  direct  and  work  orders,  which  figure  has  been  used,  subject,  of 
indirect  benefits  of  this  work  have  fully  justified  the  course,  to  check  in  each  instance. 

expenditure.  Among  the  major  lienefits  derived,  which  One  of  the  division  managers  who  was  called  iqwn  to 
will  l)e  evaluated  later,  are  reduced  distribution  operating  enable  a  fair  estimate  made  the  following  comment : 
exi)ense.  decreased  energy  losses,  increased  energy  con-  “Previous  to  the  revamp  five  and  sometimes  six  men 
sumption  and  revenue  due  to  higher  voltage,  lowered  pole  w  ere  emjiloyed  continually,  in  addition  to  the  short  line 
cost  due  to  joint  construction,  improved  service  and  re-  crew.  These  men  worked  in  and  on 

(luction  of  accidents.  Benefits  to  which  a  cash  value  maintenance  and  o|)eration  and  did  some  construction, 
cannot  be  so  readily  assigned  include  elimination  of  un-  Previous  to  revamping  one  of  the  towms  (by  far  the 
sightly  facilities,  which  hasten  demands  for  underground  larger)  these  men  were  unable  to  do  any  construction 
service:  improvement  of  customer’s  '  work  Ix'cause  they  w-ere  so  busy  on 

service,  reduction  of  ojjerating  »  maintenance  and  operation.  One 

troubles  and  facility  with  which  .  ^  truck  w'as  required  for  these  men. 

cause  of  trouble  can  be  remedied,  ,  The  saving  would  Ije  about  four 

reduction  in  lost  revenue  due  to  in-  men  and  one-half  the  cost  of  the 

terruptions  and  the  minimization  of  ,  . ,  ‘  f  *  truck.” 

accidents,  with  the  resultant  human  i  The  comment  from  another  divi- 

suffering.  sion  manager  reads:  “Previous  to 

The  computed  annual  saving  due  the  revamping  six  men  and  one 

to  the  distribution  revamp  for  the  truck  were  engaged  continually  for 

work  done  so  far  totals  $264,619,  maintenance  and  operation  of  these 

distri])uted  as  follows :  Decreased  districts  in  addition  to  the  short  line 

o]X‘rating  expense,  $95,913 :  reduced  crew'.  These  men  did  some  con- 

energy  losses,  $30,705 :  increased  struction  work,  but  more  overtime 

revenue  due  to  higher  voltage,  $87,-  was  s])ent  on  maintenance  and  oper- 

S14;  decreased  maintenance  due  to  ation  than  the  entire  time  spent  on 

construction.  $28.457 :  change  construction.” 

four-wire,  4,000-volt  primary  In  another  division  the  man- 

distribution,  $22,030.  Including  the  ager  re]x>rted :  “Eight  men  and  one 

savings  contemplated  by  the  1928  truck  were  continually  engaged  on 

plans,  the  total  annual  savings  will  maintenance  and  operation  of  these 

1^  $301,619.  districts  in  addition  to  the 

To  determine  reductions  in  oper-  Nciv  trusscd-stcel  poles  shoivn  to  men  who  are  now  engaged  on  this 
ating  expenses,  division  managers  left  of  tvood-pole  line  w'ork.” 
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Each  division  manager  advised  that  not  only  were 
these  savings  being  made  hut  that  the  service  is  l)etter 
from  the  standjxjint  of  interruption,  and  that  additional 
interest  is  shown  in  safety  work. 

Evaluating  these  savings,  they  can  he  expressed  as  a 
|)ercentage  of  the  debit  work  order,  averaged  and  applied 


Ramshackle  hillside  substation  gives  way  to 
elevated-platform  transformers 

to  a  large  number  of  other  revamp  debit  work  orders 
made  in  exactly  the  same  manner  and  under  the  same 
conditions.  This  method  of  calculating  was  used  because 
o|)erating  and  maintenance  expenses  are  controlled  more 
or  less  to  follow  the  revenue,  consequently  direct  com¬ 
parison  of  charges  before  and  after  the  revamp  would  not 
show  the  savings  in  expenses. 

Decreases  in  energy  losses  were  calculated  from  cur¬ 
rent  and  voltage  tests  and  copj^er  wire  and  transformer 
constants.  Annual  savings  were  thus  evaluated  with  fair 
accuracy,  considering  such  energy  to  be  worth  1  cent  per 
kilowatt-hour. 

Increases  in  revenue  due  to  raise  in  secondary  voltages 
were  estimated  in  two  ways;  First,  by  taking  actual 
kilowatt-hour  consumption  increases  in  the  districts  re¬ 
vamped  and  attempting  by  graphical  methods  to  eliminate 
changes  due  to  other  causes,  such  as  addition  of  new  cus¬ 
tomers,  sales  of  appliances,  changes  in  rate,  etc. ;  second, 
by  determining  weighted  average  service  voltage  before 
and  after  revamping,  calculating  the  average  voltage  in¬ 
crease  and  corresponding  consumption  and  revenue 
increase.  The  two  methods  check  quite  closely  and  fur¬ 


nish  a  fair  measure  of  the  added  annual  revenue  due  to 
revamping. 

Considering  the  first  method,  predictions  were  made 
for  five  districts,  which  were  revamped,  as  to  the  con¬ 
sumption  which  would  have  obtained  in  1926  if  the  dis¬ 
tricts  had  not  been  revamped.  From  this  prediction  and 
the  actual  consumption  of  these  districts  the  actual  in¬ 
crease  in  kilowatt-hour  consumption  due  to  revamping 
was  determined.  This  consumption  was  evaluated  at 
$0,035  per  kilowatt-hour  as  the  increased  revenue  due  to 
revamping.  By  using  averages  a  percentage  has  l)een 
determined  which  can  be  ap])lied  to  future  revamps. 
From  this  can  be  determined  the  increased  revenue  which 
is  accruing  due  to  the  revamping  which  has  been  done  and 
which  will  follow. 

3,983  Pole  Locations  Eliminated  by  Joint  Use 

Yearly  savings  due  to  joint  construction  are  considered 
equal  to  one-half  the  annual  charges  on  poles  jointly 
used.  Assuming  the  average  joint  pole  to  be  worth  $35 
installed  and  conceding  annual  charges  of  15  per  cent, 
the  savings  were  calculated  for  joint  construction.  It 
may  be  pointed  out  that  up  to  1928  during  this  rehabili¬ 
tation  period  12,207  poles  were  converted  to  joint  use 
and  3,983  pole  locations  were  entirely  eliminated  through 
improved  layouts  and  planning. 

In  fourteen  towns  where  the  primary  distribution  was 
changed  from  three-wire,  2,300-volt  to  four-wire,  4,000- 
volt  a  total  annual  saving  of  $22,030  was  made  by  elim¬ 
inating  2,300-volt  circuits,  involving  161  wires  valued  at 
$151,347,  and  by  saving  pole  space  valued  at  $48,680. 
d'he  net  saving  in  capital  expenditure  was  $200,027,  giv¬ 
ing  the  annual  saving  mentioned  before  of  $22,030.  In 
addition  to  the  .saving  in  distribution  equipment,  substa¬ 
tion  savings  resulted  because  of  reduced  circuit  positions, 
switches,  regulators,  etc.  Saving  in  investment  for  these 
causes  is  estimated  at  $186,000  and  result  in  annual  sav¬ 
ings  at  11  per  cent  of  about  $20,000.  (Not  included  in 
totals  which  are  for  distribution  only.) 

The  changes  which  brought  about  these  benefits  in¬ 
volved  the  redesign  of  the  distribution  system  to  meet 
modified  standards  as  to  primary  circuits,  transformer 
layouts,  secondary  circuits,  pole  plants,  joint  construc¬ 
tion,  elimination  of  hazards  and  corrections  to  meet  pres¬ 
ent  specifications.  The  relative  importance  of  these 
factors  varied  on  different  parts  of  the  system  and  the 
total  money  available  determined  the  degree  of  perfec¬ 
tion  of  physical  and  operating  conditions  aimed  at  by  the 


Effect  of  Revamp  on  Future  Work 


By  the  time  all  West  Penn  dis¬ 
tribution  systems  have  been  re¬ 
vamped  new  conditions  will  prevail 
in  two  major  respects:  First,  the 
system  of  continuous  design  will 
have  simplitied  and  smoothed  out  the 
process  and  quality  of  revamping 
necessary.  Second,  completed  maps 
and  records  will  have  reduced  the 
held  work  and  expense  necessary 
to  determine  accurately  the  condi¬ 
tions  of  distribution  systems  and  need 
for  improvement.  Consequently,  re¬ 
vamping  will  eventually  become  a 
continuous  rather  than  a  periodic 
process  to  which  a  schedule  can  be  ap¬ 


plied  that  was  impractical  heretofore. 

For  example:  (1)  Bad  conditions 
will  be  eliminated  and  changes  made 
in  accordance  with  future  plans,  so 
that  operating  hazards  and  expenses 
will  be  reduced  at  the  same  time 
that  capital  expenditures  for  future 
additions  are  made;  (2)  increases  in 
revenue  due  to  revamping  will  accrue 
to  the  company  continually  instead 
of  in  jumps  at  times  of  general 
revamping:  (3)  more  effective  test¬ 
ing  will  enable  more  exact  and  better 
designs  and  the  cost  of  testing  will 
be  reduced,  because  only  one-third 
of  the  system  need  be  tested  each 


year;  (4)  revamping  of  construction 
will  produce  an  improved  load  factor 
in  construction;  (5)  with  the  aid  of 
map  records,  revamping  work  can 
be  accurately  budgeted  and  expendi¬ 
tures  anticipated;  (6)  the  engineer¬ 
ing  work  can  also  be  budgeted  and 
provided  for  in  a  better  manner  and 
at  less  expense  for  corresponding 
improvements;  (7)  additions  made 
at  any  point  in  the  system  will  fit 
in  more  closely  with  general  plans 
than  at  present;  (8)  joint  planning 
and  joint  construction  work  can 
progress  to  the  best  advantage  and 
can  be  co-ordinated. 
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design.  To  date  rehabilitation  has  attempted  to  correct 
undesirable  conditions  in  the  order  in  which  they  would 
render  the  greatest  return  for  the  money  expended  upon 
such  improvements. 

.Selection  of  the  primary  voltage  was  based  on  existing 
voltage,  tree  conditions,  distance  from  substations  to  load 
centers,  availability  of  other  voltages,  rate  of  growth  and 
cost  of  changes.  With  the  voltage  determined,  the  next 
decision  was  whether  to  use  the  “main  feed  and  branch.” 
“segregated  territory”  or  “feeder  and  network”  primary 
system.  Distribution  of  the  present  and  prosjiective  loads 
and  location  of  the  existing  primaries  determined  con¬ 
siderations  at  this  stage. 

Large  savings  in  transformer  capacity  were  made  pos- 
sihle  by  taking  advantage  of  the  fact  that  it  is  Ixjth  safe 
and  economical  to  carry  loads  up  to  160  per  cent  of  the 
nameplate  rating. 

Four-Wire,  4.0C)0-\'olt  Primaries 

In  nearly  all  W'est  Penn  towns  the  primary  distribution 
circuits  before  revamiiing  were  oj^erating  at  2,300  volts. 
In  many  of  the  larger  towns  it  has  been  found  economical 
to  change  to  three-phase,  four-wire.  4.000-volt  systems. 
In  general,  the  advantages  of  this  system  accrue  from  the 
fact  that  the  effective  distribution  voltage  is  really  4,000 
volts,  although  2,300-volt  transformers  and  other  equip¬ 
ment  may  still  be  used.  In  addition,  the  4,000-volt  sys¬ 
tem  requires  only  about  44  per  cent  of  the  copper  neces¬ 
sary  in  a  2,300-volt  system  for  the  same  power 
transmitted  and  the  same  percentage  of  losses.  Actually, 
one  neutral  conductor  is  used  for  two  or  three  circuits 
and  the  saving  is  greater.  Con.sequently,  the  number  of 
circuits  after  substituting  the  4.0()0-volt  system  is  only 
one-third  of  that  required  for  2,300-volt  operation.  Con¬ 
sideration  was  also  given  to  the  disadvantages  of  the 
4.0(X)-volt  system,  such  as  the  higher  voltage  and  the 


grounded  neutral.  During  stormy  weather  bad  tree  con¬ 
ditions  and  other  weak  points  in  insulation  cause  grounds 
and  consequently  short  circuits.  However,  w'hen  such 
weak  points  have  once  been  cleared  operation  is  found 
to  be  as  reliable  as  that  secured  with  lines  operating  at 
the  lower  voltage. 

In  many  of  the  districts  larger  amounts  of  money  than 
were  authorized  would  have  been  required  to  bring  the 


distribution  to  its  ultimate  standard  immediately.  How¬ 
ever,  d  system  of  progressive  or  continuous  rehabilitation 
has  been  incorporated  so  that  a  general  revamp  would  not 
again  be  required.  Essentially,  this  plan  enables  caring 
for  future  business  by  making  additions  rather  than  re¬ 
placements.  This  procedure  is  particularly  advantageous 


Alley  construction  cleared  up 


in  selecting  transformer  capacities  and  locations  because 
of  the  high  rate  at  which  domestic  and  commercial  load 
densities  are  increasing.  Since  lighting  loads  are  at  a 
maximum  for  only  a  few'  hours  each  day,  the  jx>ssibility 
of  carrying  the  peak  at  much  greater  than  the  continuous 
rated  capacity  of  the  transformer  without  exceeding  pre¬ 
scribed  temperature  rises  was  recognized. 

Secondaries  Follow  Primaries 

Tests  and  analyses  developed  several  guiding  principles 
for  the  design  of  secondary  distribution  circuits.  These 
include  proper  use  of  two-wire  and  three-wire  secondaries 
and  economical  location  of  transformers  along  the  sec¬ 
ondaries.  In  general,  the  line  type  of  distribution  is  used 
with  primaries  following  secondaries.  Transformer  loca¬ 
tions  were  planned  about  every  500  ft.  on  No.  6  wire  and 
every  700  ft.  on  No.  4  secondaries.  Poles  of  sufficient 
height  were  installed  at  such  locations  where  new  jx)les 
were  found  necessary. 

Continuous  or  progressive  design  is  particularly  valu¬ 
able  for  secondary  circuits.  Replacement  of  secondaries 
is  costly,  so  new  loads  should  be  cared  for,  first,  by  plac¬ 
ing  intermediate  transformers  on  existing  secondaries, 
and,  second,  if  required,  by  replacing  transformers  with 
units  of  double  capacity.  The  secondaries  will  then  lie 
carrying  double  the  original  load,  but  for  only  half  the 
initial  distances,  and  it  would  still  lie  adequate  although 
the  total  load  served  is  400  jier  cent  of  the  initial  load 
on  these  distribution  facilities.^ 

Expenditures  for  pole  changes  came  under  two  general 
classifications :  Those  providing  for  joint  construction  of 
the  utilities  and  those  necessary  because  of  depreciation 
and  changes  in  pole  sizes.  Joint  construction  has  lieen 
provided  in  most  places  except  on  main  leads  away  from 
substations  or  where  voltage  or  peculiar  local  conditions 
made  independent  pole  lines  preferable. 

Dangerous  conditions  resulting  from  either  depreciated 
equipment  or  inadequate  clearances  have  been  eliminated 
as  discovered.  Much  unsightly  plant  has  been  replaced, 
particularly  the  offensive  cases,  but  these  changes  w’ere 
justified  by  other  causes  alone. 
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Feeder  Layout  Chart 

By  R.  W.  Jickling  and  T.  A.  Robinson 
Assistant  Electrical  Engineers 
City  of  Winnipeg  Hydro-Electric  System 

IN  LAYING  out  residential  feeders  it  was  found  that 
the  same  calculation  had  to  lie  repeated  a  great  many 
times  in  varying  forms.  The  volts  drop  or  regulation  is 
required  at  peak-load  conditions.  This  peak  load  may 
l)e  assumed  as  at  least  95  per  cent  power  factor  for 
lighting  feeders.  The  variables  to  lie  chosen  from  are 
wire  size,  current,  voltage  drop,  length  of  line  and  per 
cent  capacity  of  regulator  required  to  give  good  voltage 
at  the  base  of  distribution.  To  increase  the  usefulness 
of  the  chart  the  volt  drop  is  given  direct  instead  of  in 
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1.000 

'  Eramptt-  Line  current,  300  amps. 
Wire  size .  4/0 
Length  of  tine.  10,000ft 
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to  fina  Line  drop. 

Through  I(WOO  on  A  and  OOOon  B 
draft  line  to  intersect  C  at  X.  Througm 
4/Vat  10  inches  spacing  on  A  and  Aor\ 
C  draw  line  to  intersect  D  art  426 
f- 2.000  Line  drop  is  426  volts 
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Enables  cstimatimj  voltage  drop  in  three-phase 
at  d5  per  eent  poieer  factor  and  balanced  load 


per  cent  of  a  certain  line  voltage.  This  means  that  the 
chart  may  be  used  for  a  2.400- volt  or  4,160-volt  feeder 
eijually  well.  The  jier  cent  drop  for  4,160  volts  is,  how¬ 
ever,  shown  in  addition. 

Starting  with  any  one  of  the  quantities,  it  is  extremely 
easy  to  get  the  others  without  any  intennediate  calcula¬ 
tions,  as  is  necessary  with  most  charts  of  this  tyjie. 

The  chart  is  liased  upon  the  following  conditions: 

Three-phase  lines,  at  95  per  cent  power  factor,  balanced  load. 

Spacing,  12.  18  and  24  in.,  being  the  equivalent  spacing,  or  spac¬ 
ing  of  three  wires  in  a  delta  arrangement. 

Wire  sizes,  1/0  to  4/0  stranded. 

t'urrent,  50  to  500  amp. 

Distances,  1,000  to  30.0(X)  ft. 

The  resistance  of  wire  is  taken  at  20  deg.  C.  and  for 
^7  i)er  cent  conductivity  copper,  as  given  in  the  N.E.L.A. 
overhead  systems  reference  book. 

Reactance  for  60  cycles  is  as  given  in  the  N.E.L.A. 
systems  reference  book. 


The  allowable  carrying  capacities  shown  are  the  Na¬ 
tional  Electrical  Code  standard  for  weatherproof  wires. 

Equation  of  drop  =  (Ecos  O  —  //?)*  —  (Esin  O  —  IX)*  —  £ 
The  chart,  if  carefully  used,  is  accurate  to  within  2 
j)er  cent.  If  one  considers  how  much  the  quantities 
themselves  are  likely  to  vary,  this  is  quite  sufficient  for 
most  ordinary  purposes. 


Supervisory  Equipment  Inspections 

By  O.  M.  Ward 

Assistant  Electrical  Engineer  Milwaukee  Electric  Railway  & 
Light  Company,  Miheaukee,  Wis. 

The  IMPORTANT  functions  performed  by  super¬ 
visory  equipment  requires  that  this  kind  of  appa¬ 
ratus  be  kej)t  always  tuned  to  perfect  operation.  Phe 
only  way  that  this  end  .can  be  attained  is  by  frequent 
and  sedulous  attention.  The  rejxirt  form  reproduced 
here  testifies  to  the  detail  of  the  inspections  of  .su])er- 


l.VSPECTION  REPORT  OF  SUPERVISORY  EQUIPMENT 


Station  . Date  . 

lieg.  &  Drive  Panel.  Mech.  Oper . Elect.  Oper . Contacts _ 

Connections .  Puses .  Condenser .  Resistances . 

Remarks  . 

Oper.  Control  Panel.  Mech.  Oper. ...  Elect.  Oper. ..  .Contacts. .. . 

Connections . PTises . Resistances . 

Remarks  . 

Control  Panel  No.  1,  Points  No.  1  to  10.  Mech.  Oper . 

Elect.  Oper . Point  selecting  relays  . 

Individual  A,  B,  C,  relays.  .  .  .Contacts.  .  .  .S‘  p  over  relays. . . . 

Connections  . Fuses  . Toggle  switches  . 

Test  breaker  and  reset . Test  breaker  relays  J,  S,  Li,  .\ . 

Remarks  . 

Control  Panel  No.  2,  Points  No.  11  to  20.  Mech.  Oper . 

Elect.  Oper .  Point  selecting  relays  . 

Individual  A,  B.  C,  relays.  .  .  .Contacts.  .  .  .Step  ver  relays. . . . 

Connections  .  Fu.ses . Toggle  switches  . 

Remarks . 

Control  Panel  No.  3,  Points  No.  21  to  30.  Mech.  Oper . 

Elect.  Oper . Point  selecting  relays  . 

Individual  A,  B,  C,  relays ...  .Contacts.  ...  Step  over  relays.... 

Connections .  Fuses . Toggle  .switches  . 

Remarks . 

Control  Panel  No.  4,  Points  No.  31  to  40.  Mech.  Oper . 

Elect.  Oper . I*oint  selecting  relays . 

Individual  A,  B,  C,  relays.  ..  .Contacts.  ..  .Step  over  relays.... 

Connections .  Fuses .  Toggle  switches  . 

Remarks  . 

Insulation  Test  Between  Iron  Frame  and  Cabinet . 

Remarks  . 

Current  Transmitter,  Ammeter.  Contacts . Connections . 

Motor  .  D’Arsonval  element  . 

Kelvin  balance  element  .  Rheostat  . 

Remarks  . 

Current  Transmitter,  Voltmeter.  Cf)ntacts . Connections . 

Motor  .  D’Ar.sonval  element  . 

Kelvin  balance  element  .  Rheostat  . 

Remarks . 

M.C.  Relays.  Transformer . Main  Bus . Auxiliary  Hus.... 

-M.S.  Relays.  Line  No.  3411 .  .  .Dine  No.  3422. .  .Line  No.  3433.  . . 

Line  No.  3444  .  . .  Line  No.  3455. .  .Line  No.  346t! 

Tran.sformer  . 

Motor  Generator,  125  Volts.  Motor  Generator,  48  Volts. 

Bearings  . Brushes  .  Bearings  . Brushes  . 

Mech.  Oper. ...  Elect.  Oper....  Mech.  Oper . Elect.  Oper.  . 

Relays  &  Contactors .  Relays  &  Contactors  . 

Contacts  .  Contact.** . . 

Remarks  . 

Protective  Ekjuipment  . 

Dispatcher’s  Control  Panel.  White  and  black  alarm  lamps . 

White  stop  lamps . Red  lamps . Green  lamps . 

Control  Keys,  Twist  Tyi)e.  Stop  key . Start  key . 

Reset  key . Master  control  key . Alarm  release  key. 

.\larm  buzzer . Ammeter  check . Voltmeter  che»;k . 

Synchronous  Clock.  Time  setting. . .  .Contacts.  . .  .Connections.  . . . 

Insulating  Test  Between  Steel  Panel  and  Ground . 

Remarks  . . . 

Condition  of  Building  and  Property.  Roof . Yard  . 

Fire  Extinguisher  .  Cabinets  . 

High  Tension  equipment . I.,eaky  insulators . 

Air  Break  Switch  . 

Remarks  . 


Inspector 


visory  equipment  which  are  made  at  intervals  f)f  <'n^ 
week  on  the  system  of  the  Milwaukee  Electric  Railway 
X:  Light  Company.  A  copy  of  this  report  for  each 
inspection  is  kept  in  the  substation  so  that  previous  con¬ 
ditions  of  the  apparatus  are  known  at  every  insi)ection. 
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fVhat  Is  the  Matter  with 


Industrial  Electric  Heat? 

A  billion-dollar  load  goes  begging  in  the  electrical  industry. 

Study  of  existing  conditions  shows  how  the  power  com¬ 
panies  can  cash  in  on  enormous  new-business  possibilities 

By  T.  P.  Kindig 

U’cstcni  lid  it  or  f'l.KlTRICAL  WoRI.D 


That  the  |)o\ver  industry  should  he  vitally  inter¬ 
ested  in  building  up  the  industrial  electric  heating 
load  there  can  he  no  (|uestion.  Every  kilowatt  of  this 
class  of  business  means  additional  load  and  revenue  for 
the  central-station  com])any.  There  are  at  least  50,000,- 
(XX)  kw.  of  this  type  of  load  which  should  he  connected 
to  the  central-station  company’s  lines.  This  load  would 
consume,  in  round  numbers,  100.000,000,000  kw.-hr. 
per  year  and  return  about  $1 .250.000.000  gross  annual 
revenue. 

Yet  with  these  possibilities  .staring  it  in  the  face,  the 
power  industry — in  fact,  the  entire  electrical  industry — • 
seemingly  regards  the  heating  load  with  lackadaisical  in¬ 
difference.  The  efforts  put  forth  to  get  this  business 
are  puerile  and  infinitesimal  in  proportion  to  what  it 
means  not  only  in  the  sale  of  kilowatt-hours  but  also 
the  .sale  of  electrical  ecjuipment  to  supply  and  control  the 
use  of  energy  for  heating  purposes.  \\"hy  does  such  a 
condition  exist?  What  is  the  matter  with  industrial  heat¬ 
ing?  Why  doesn’t  it  go  ahead  faster?  Whose  fault 
is  it? 

.\  review  of  the  present  status  of  industrial  electric 
heating  from  the  standpoint  of  the  manufacturers  of 
heating  equipment  reveals  some  most  interesting  and 
rather  startling  conditions  in  the  attitude  of  |X)wer  com¬ 
panies  toward  this  class  of  business.  The-  heating- 
e(iuipment  manufacturers  believe  that  the  central-station 
companies  are  of  great  potential  value  in  developing  the 
use  of  industrial  electric-heating  apparatus.  In  fact,  they 
believe  the  |M)wer  companies  should  he  the  ones  most  con¬ 
cerned  in  seeing  these  installations  multiply,  because  they 
will  receive  the  revenue  from  energy  consumption  year 
after  year,  while  the  ecpiipment  manufacturer  must 
realize  his  profit  from  the  direct  sale  and  orders  for  addi¬ 
tional  ap])aratus.  However,  the  manufacturers  of  indus¬ 
trial  heating  equiimient  have  found  that  there  is  still 
much  to  lie  desired  in  the  attitude  and  degree  of  assi.st- 
ance  that  should  be  expected  from  the  local  central- 
station  company  in  the  sale  and  installation  of  this  tyjie 
of  apjiaratus.  In  many  cities  the  manufacturer,  while 
desiring  its  co-operation,  is  reluctant  to  have  the  local 
power  company  participate  in  the  negotiations  with  the 
customer. 

That  such  a  condition  should  exist  is  difficult  for  many 
ixjwer  company  executives  and  heads  of  commercial  de¬ 
partments  to  believe.  But  facts  cannot  be  denied.  The 
experiences  and  opinions  set  forth  in  the  following  par- 
agrajihs  have  been  jilaced  liefore  a  number  of  utility 
executives  and  jiower  sales  engineers  who  have  admitted 


that  many  of  the  conditions  were  true  in  their  own  com¬ 
panies.  Also,  in  their  opinion  the  utilities  as  a  whole 
are  putting  very  little  effort  back  of  industrial  heating 
and  much  of  this  effort  is  ineffective  and  sometimes 
detrimental. 

An  examination  of  the  facts  shows  that  despite  the 
enormous  load  and  revenue  which  would  accrue  directly 
to  the  central-station  companies,  these  very  companies  are 
themselves  chiefly  to  blame  for  the  relatively  slow  rate 
of  growth  of  the  heating  load.  In  a  large  numlx^r  of 
cases  installations  of  industrial  electric  heating  equip¬ 
ment  have  been  made  alniost  in  spite  of  rather  than 
because  of  any  practical  assistance  from  the  power  com- 
]ianies.  That  this  is  true  would  appear  to  contradict  the 
fact  that  the  utility  sales  departments  have  long  recog¬ 
nized  the  value  of  the  heating  load  and  are  striving 
with  what  available  tools  they  have  to  get  the  business. 
But  the  fault  does  not  rest  with  the  utilities’  ]X)wer  sales 
dei)artments. 

Sending  a  Bov  to  Do  a  Man’s  Job 

Failure  to  develop  the  heating  load  must  lie  laid  on 
the  doorstep  of  the  utility  executive.  In  more  ways  than 
one  the  man  upstairs  in  the  front  office  has  hindered 
rather  than  helped  the  installation  of  electric  heating 
apparatus  in  the  manufacturing  plants  of  his  customers. 
More  than  that,  in  most  instances  where  the  utility  exec¬ 
utive  has  finally  consented  to  the  addition  of  a  sjiecial 
“heating  man’’  to  the  .sales  force  he  has  in  effect  “sent  a 
boy  to  do  a  man’s  job.’’  As  a  matter  of  fact,  the  |H)wer 
companies  which  have  anything  even  approaching  an  ade¬ 
quate  industrial  heating  .sales  force  can  l)e  counted 
the  fingers  of  one  hand.  Here  is  a  class  of  business 
which  when  proi)erly  develojied  will  total  two  or  three 
times  the  present  motor  load.  However,  the  sales  engi¬ 
neering  siqqxjrt  which  a  utility  company  will  give  to 
industrial  electric  heating  is  usually  in  inver.se  ratio  to 
the  ixitenlial  volume.  The  jwwer  comj^any  has,  say,  five 
jx)wer  sales  engineers,  and  if  it  is  well  equipjied,  as 
utilities  go,  it  may  have  one  man  who  devotes  his  time  t<» 
industrial  heating. 

Power  companies  are  anxious  and  eager,  wherever  pos¬ 
sible,  to  add  to  their  motor  load,  but  when  the  question 
of  a  heating’  load  comes  up  there  develops  a  surprising 
and  unexplainable  indifference  on  the  jiart  of  the  utility 
executive.  This  leads  to  the  question,  Are  hot  kilowatts 
less  desirable  to  the  power  company  than  cold  ones? 
Does  it  mean  that  the  dollars  received  for  energy  used 
in  an  electric  furnace  are  less  profitable  than  those  that 


2(V.  1028  —  Electrical  World 


855 


go  through  an  electric  motor?  It  doesn’t  require  a 
lengthy  analysis  to  show  the  value  of  the  heating  load. 
Its  high  power  factor  and  high  load  factor  charac¬ 
teristics,  together  with  frequent  possibilities  for  off-peak 
oi)eration,  make  it  undeniably  a  desirable  class  of  business. 

Perhaps  it  is  the  sale  of  energy  in  large  single  blocks 
that  has  appalled  some  utility  executives.  A  fair-sized 
electric  furnace  has  a  large  demand  and  in  twenty-four 
hours  will  consume  a  surprisingly  large  number  of  kilo¬ 
watt-hours.  Quite  often  individual  installations  of  elec¬ 
tric  furnaces  run  into  thousands  of  kilowatts.  Recently 
the  installation  of  a  single  heat-treating  furnace  called 
for  a  demand  of  3,000  kw.  This  furnace  is  being  oper¬ 
ated  24  hours  a  day  and  is 
connected  to  the  lines  of 
one  of  the  few  power  com¬ 
panies  that  is  intelligently 
encouraging  and  building 
the  heating  load.  In  devel¬ 
oping  the  installation  of 
this  furnace  the  manufac¬ 
turer  worked  very  closely 
with  the  local  power  com- 
j)any  and  its  customer  and 
the  resultant  operation  of 
the  furnace  is  highly  satis¬ 
factory  from  every  stand- 
|H»int.  However,  contrast 
the  attitude  of  this  power 
com])any  with  that  of  the 
utility  in  another  city 
where  the  same  furnace 
builder  tried  to  work  with 
the  local  central-station 
company  in  the  sale  of 
heating  equipment. 

He  first  went  to  the 
jH)wer  company  to  obtain 
its  schedule  of  rates.  He 
met  with  a  cold  reception 
and  was  told  that  the  pro- 
sjiective  customer  could 
not  have  a  primary  power 
rate.  Why  ?  Because,  the 
utility  vice-president  said. 

“an  electric  furnace  load  could  not  earn  the  rate.”  It  took 
the  furnace  manufacturer  half  a  day  finally  to  convince 
this  executive  that  the  furnace  which  he  proposed  to  in¬ 
stall  on  the  customer’s  premises  not  only  was  entitled  to 
such  a  rate  but  that  it  would  give  the  power  company  a 
more  desirable  load  than  many  power  loads  which  it 
already  was  serving  under  the  same  rate. 

But  that  was  not  all.  After  the  question  of  rate  had 
l>een  settled  the  manufacturer  visited  the  power  sales 
department,  thinking  that  here  he  would  be  able  to  obtain 
the  necessary  information  concerning  power  and  service 
conditions  in  the  customer’s  plant  and  that  at  least  the 
ix)wer  sales  department  would  be  glad  to  know  of  this 
])ros}K*ctive  heating  load.  This  is  the  reception  he  re¬ 
ceived  at  the  hands  of  the  power  sales  department.  He 
was  told  that  the  power  company  did  not  want  any  fur¬ 
nace  manufacturer  “messing  around”  with  its  customers. 
.^ny  negotiations  to  be  carried  on  with  this  customer 
must  l)e  through  the  power  company.  In  other  words, 
this  furnace  manufacturer  could  not  try  to  sell  an  elec¬ 
tric  furnace  in  that  town. 

It  is  no  wonder  that  this  electric  furnace  manufac¬ 
turer  says  of  the  power  company,  “If  you  want  to  lose 


a  sale  or  have  it  go  gas  or  oil  try  to  work  through  tlie 
ix)wer  company.  To  sell  an  electric  furnace  in  that  town, 
get  in,  sell  it,  get  out,  install  the  furnace  and  when  ready 
for  service  then  tell  the  power  company.” 

Special  Rate  Nor  Wanted 

There  is  an  idea  on  the  part  of  some  power  company 
executives  that  the  manufacturers  of  electric  heating 
equipment  desire  that  special  low  rates  should  be  set  up 
for  energy  used  for  heating  purposes.  This  is  not  true. 
What  the  electric  furnace  manufacturers  do  want  is  that 
the  electric  heating  load  shall  be  served  at  the  standard 
power  rate  which  will  give  the  customer  the  benefit  of 

high  load  factor  and  high 
power  factor  operation. 
Certainly  a  load  which  o])- 
erates  at  very  nearly  unity 
]xiwer  factor  and  has  a 
yearly  load  power  factor 
of  40  to  50  per  cent  should 
Ik*  more  desirable  to  the 
utility  company  than  a  load 
whose  power  factor  is  un¬ 
der  75  per  cent  and  whose 
annual  load  factor  is  less 
than  25  per  cent. 

Frequently  the  sale  of 
an  electric  furnace  is  lost 
to  some  type  of  fuel-fired 
furnace.  This  happens  not 
always  because  of  the  se¬ 
vere  competition  from  the 
fuel-fired  furnace  manu¬ 
facturers  but  because  the 
power  company  has  not 
wholeheartedly  backed  up 
the  recommendations  for 
electrical  equipment. 
Again,  the  power  company 
in  endeavoring  to  get  the 
customer  the  best  pro])osi- 
tion  in  the  price  of  the 
furnace  has  called  in  sev¬ 
eral  manufacturers.  Dif¬ 
ferent  types  of  design  and 
varying  prices  have  been  presented,  and  in  the  end  a  gas  or 
oil  furnace  manufacturer  walks  olT  with  the  order.  The 
power  companies  should  provide  themselves  with  indus¬ 
trial  heating  men  who  are  sufficiently  well  equipped  with 
a  knowledge  of  the  customers’  needs  and  the  electrical 
equipment  available  in  the  market  so  that  they  can  recom¬ 
mend  to  the  customer  one  or  two  manufacturers  best 
fitted  to  supply  the  particular  requirements.  It  is  well 
for  the  central-station  company  to  realize  that  a  furnace 
manufacturer  who  builds  both  electric  and  fuel-fired 
equipment  prefers  to  recommend  electrical  equipment. 
The  profit  is  just  as  great  and  the  manufacturer  is  more 
certain  that  the  electric  furnace  will  meet  and  hold  up 
to  specifications. 

Training  of  Salesmen  Inadequate 

In  a  number  of  instances  where  the  power  companies 
have  delegated  one  or  more  men  to  handle  the  industrial 
heating  business  in  the  territory  the  training  and  ex])eri- 
ence  of  these  men  has  been  totally  inadequate.  It  is 
true  that  competent  and  experienced  heating  men  are 
scarce  and  the  facilities  for  training  men  for  such  highly 
specialized  work  as  the  sale  of  industrial  heating  e(|uip- 
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Some  Questions  for  Utility 
Executives  to  Answer 

What  have  you  done  to  develop  the  indus¬ 
trial  electric  heating  load  in  your  territory? 

Are  you  sending  a  boy  to  do  a  man’s  job  ? 

Are  hot  kilowatts  less  desirable  than  cold 
ones?  And  why? 

Don’t  the  jiower  companies  understand  big 
business  ? 

Do  you  know  how  much  {xitential  heating 
load  there  is  in  your  territory? 

Do  you  know  how  much  gross  annual  rev¬ 
enue  the  heating  load  would  add -to  your  com¬ 
pany’s  income? 

Why,  when  the  ratio  of  potential  heating  load 
to  available  power  load  is  three  to  one,  is  the 
ratio  of  heating  sales  to  power  sales  engineers 
one  to  three? 

Why  does  the  heating  equipment  manufac¬ 
turer  want  and  at  the  same  time  fear  the  sales 
assistance  of  many  electric  utilities? 

W'^hat  are  the  central-station  companies  going 
to  do  to  right  this  situation  and  help  get  this 
business  on  their  lines? 
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meiit  could  be  greatly  improved.  Much  credit  must  be 
given  to  the  industrial  heating  committee  of  the  National 
Electric  Light  Association,  which  has  co-operated  with 
the  electrical  manufacturers  in  holding  a  two  weeks’ 
training  course  each  year  where  utility  power  sales  engi¬ 
neers  could  study  the  theory  and  practice  of  industrial 
heating  application.  It  could  not  be  expected,  however, 
that  these  courses  would  provide  the  power  salesman 
with  a  complete  working  knowledge  of  the  intricacies 
of  industrial  heating  application.  Some  further  practical 
experience  is  necessary, 
for,  verily,  a  little  knowl- 
edfje  is  a  dangerous  thing 
in  the  hands  of  a  novice. 

The  man  who  is  going  to 
sell  industrial  electric¬ 
heating  equipment  needs 
to  have,  more  than  any¬ 
thing  else,  a  very  ])racti- 
cal  knowledge  of  the  man¬ 
ufacturing  processes  in 
the  industrial  plant  where 
the  furnace  is  to  he  in¬ 
stalled.  The  successful  in¬ 
stallation  of  an  electric 
furnace  does  not  depend 
upon  a  theoretical  knowl¬ 
edge  of  either  electrical 
or  thermal  formulas  hut, 
rather,  a  very  practical 
knowledge  of  the  produc¬ 
tion  jwohlems  of  an  in- 
du.stry. 

Development  of  electric 
heat-treating  processes  to 
their  present  state  of  prac¬ 
tical  and  economical  ap¬ 
plication  has  been  possible 
largely  through  the  per¬ 
sistent  efforts  of  furnace 
builders  working  with  the 
industrial  plant  ojierators 
to  design  equipment  which 
would  fit  into  production 
schedules  and  improve 
manufacturing  ])rocesses. 

Credit  for  this  develop¬ 
ment  work  must  go  mainly 
to  the  heating  eciuijmient 
manufacturers  and  to  the  industrial  plants  which  have 
been  willing  to  accept  such  a  revolutionary  change  in 
heat-treating  methods  as  the  adoption  of  electrical  equip¬ 
ment.  Outstanding  in  electric  heating  development  by 
central -station  companies  has  been  the  work  of  the 
Milwaukee  Electric  Railway  &  Light  Company  and  the 
Detroit  Edison  Company.  What  these  two  companies 
have  done  serves  to  illustrate  what  can  he  accomplished 
by  an  electric  utility  to  promote  the  use  of  industrial 
electric  heating  in  its  territory. 

Constructive  Suggestions  Made 

The  need  for  broader  training  of  industrial  heating 
sales  engineers  and  the  responsibility  for  the  extent  of 
tievelopment  to  date  are  cited  to  show  where  it  is  pos¬ 
sible  for  the  central -station  company  to  take  a  more 
active  and  profitable  part  in  the  promotion  of  this  class 
of  bn  siness. 

Still  another  direction  in  which  the  electrical  industry 
^Pril  28,1928  — Electrical  World 


has  been  negligent  in  the  development  of  the  heating 
load  has  been  its  failure  to  lay  out  a  comprehensive  pub¬ 
licity  program  to  promote  this  load.  There  has  been 
no  provision  for  promoting  industrial  electric  heating 
through  publicity,  as  has  been  done  by  the  gas  industry 
for  the  promotion  of  industrial  gas. 

Central-station  executives  should  see  to  it  that  a  care¬ 
ful  survey  is  made  of  all  industrial  plants  in  their  ter¬ 
ritory  in  order  to  evaluate  the  extent  of  the  jxjtential 
industrial  heating  load.  They  should  determine  what  this 

amounts  to  in  additional 
kilowatts  and  gross  rev¬ 
enue  and  then  set  up  a 
force  of  industrial  heating 
sjiecialists  in  proportion  to 
the  volume  of  business. 

Sales  engineers  who  are 
to  sjiecialize  on  this  class 
of  business  should  not  only 
receive  the  instruction  and 
training  available  through 
the  X.E.L.A.  industrial 
heating  courses  but  some 
provision  should  l)e  made 
whereby  these  men  could 
receive  practical  experi¬ 
ence  both  in  the  plants  of 
the  electric-heating  equip¬ 
ment  manufacturers  and 
in  the  oj^eration  of  these 
furnaces  in  industrial 
plants.  Such  training  and 
experience  would  neces¬ 
sarily  mean  considerably 
more  than  mere  inspection 
trips  and  should  provide 
the  men  with  actual  work¬ 
ing  knowledge  of  the 
equipment. 

Power  companies  should 
be  careful  to  see,  in  rec¬ 
ommending  rates  for  tbe 
industrial  heating  load, 
that  the  rate  schedules 
provide  some  reward  to 
the  user  when  warranted 
by  high  load  factor  and 
high  ]K)wer  factor  oper¬ 
ation. 

The  power  company  and  the  manufacturers  of  electric¬ 
heating  equipment  should  get  together  on  a  basis  of 
closer  co-operation  not  only  in  the  sale  of  heating  equip¬ 
ment  but  also  in  a  well-thought-out  educational  and  pub¬ 
licity  program,  some  of  this  education  and  publicity  to 
be  directed  toward  the  power  companies  themselves. 

What  the  Load  Means 

Every  kilowatt  of  industrial  electric  heating  load  put 
on  the  lines  of  the  central-station  company  means  an 
added  revenue  of  $30  to  $40  per  year,  which  will  con¬ 
tinue  for  many  years.  For  every  kilowatt  of  industrial 
heating  equij^ment  installed  there  must  be  provided  from 
$100  to  $200  worth  of  other  electrical  equipment,  includ- 
ing  generating,  transmission,  distribution,  metering, 
wiring,  control  and  other  apparatus.  Or,  putting  it 
another  w'ay,  every  dollar  spent  for  industrial  heating  ap¬ 
paratus  means  that  about  $5  additional  must  be  spent  for 
electrical  equipment  to  supply  and  control  its  operation. 


What  Utilities  Can  Do  to  Develop 
Industrial  Electric  Heating 

Get  a  true  conception  of  the  extent  of  this 
load  in  kilowatts  and  its  value  in  dollars  of 
gross  revenue. 

Give  the  utility  sales  department  ample 
sales  engineering  personnel  to  handle  potential 
business. 

Encourage  sales  engineers  to  specialize  in 
practical  knowledge  of  industrial  heat  ap¬ 
plications  and  where  they  fit  into  industrial 
processes. 

See  that  rate  structures  are  so  drawn  as  to 
reward  high  load  and  high  power  factor  when 
earned  by  heating  load. 

Stand  back  of  furnace  manufacturers’  recom¬ 
mendations  to  customers. 

Don’t  open  the  way  for  a  fuel-fired  installa¬ 
tion  by  asking  too  many  electric  furnace  manu¬ 
facturers  to  si)ecify  and  bid  on  the  same  job. 

Don’t  try  to  recommend  standardized  ’equip¬ 
ment  where  special  design  and  engineering  are 
required. 

Get  together  with  the  electric  furnace  and 
equipment  manufacturers  on  a  joint  advertising 
and  ])ublicity  program  to  develop  the  heating 
load. 

Remember  that  the  central  station  company 
is  the  greatest  single  influence  for  developing 
the  electric  business  in  its  territory  and  act 
accordingly. 
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A  picture  of  the  industrial  heating  business  looks  alx)ut 
like  this:  There  is  a  50,000.(XX)-kw.  load  which  would 
earti  at  least  $1,250,000,000  for  the  jxjwer  companies. 
'I'here  is  $2,000,000,000  of  electric  heat-treating  equip¬ 
ment  to  l)e  sold  by  tbe  manufacturers  of  this  tyjje  of 
apparatus.  There  will  be  $10,000,000,000  of  generating, 
transmission,  control  and  miscellaneous  apparatus  neces¬ 
sary  to  supply  energy  to  this  load.  Both  the  central  station 
and  manufacturing  branches  of  the  electrical  industry 
can  ill  afford  to  overlook  this  business  much  longer. 
They  should  stop  hunting  elephants  with  |K>pguns  and 
quit  sending  boys  to  do  a  man's  job. 


Regulator  Protects  Penstock 
on  Fluctuating  Loads 

Feeder  regulator  mechanism  actuates  water  rheo¬ 
stat  to  maintain  minimum  w^ater  velocity  in 
long  penstock  of  small  hydro  plant 

By  S.  C.  Lindsay 
.Issistcint  Electrical  Eufiincer 
Puget  Sound  Power  &  Light  Company*  Seattle,  IVasli. 

PRIOR  to  the  electrification  of  the  Great  Northern 
Railway  between  Skykomish,  W'ash.,  and  the  old 
Cascade  Tunnel  the  Tumwater  hydro-electric  plant  of 
the  railway  company  was  used  to  supply  energy  for 
hauling  trains  through  a  tunnel  approximately  2  miles 
in  length.  The  load  varied  from  about  800  to  4,000  kw., 
with  somewhat  rapid  increases  in  demand  when  accelerat¬ 
ing  trains  and  sudden  decreases  when  the  trains  were 
through  the  tunnel. 

The  turbines  in  the  generating  plant  are  supplied 
through  one  wood-stave  piiie  line  8  ft.  6  in.  in  diameter 

*l'nder  executive  management  of  Stone  dr  IVebster,  Inc. 


A  and  B — 
Automatic  load- 
control  actuates 
zvatcr  rheostat 
through  cables 


and  11,832  ft.  in  length.  The  original  design  of  the 
plant  included  a  hydraulic  governor  mechanism,  com- 
i)ined  with  an  induction  motor  sensitive  to  frequency 
variations,  which  operated  a  water  rheostat  automatically 
to  maintain  a  minimum  load  on  the  generators  when 
trains  were  not  in  operation.  This  loading  device  was 
for  the  purpose  of  maintaining  a  minimum  velocity  of 
water  in  the  pipe  line  to  prevent  it  from  collapsing 
uiKin  sudden  load  demands.  The  plant  is  also  equii)pe(l 
with  a  surge  tank  of  limited  capacity  which  assists  in 
performing  the  same  function. 

The  operation  of  the  plant  was  fairly  satisfactory, 
but  when  the  W'ashington  Electric  Company  agent  took 
over  its  operation  in  connection  with  increased  power 
siqqily  for  the  railroad  the  old  emergency  loading  sys-  j 
tern,  which  functioned  through  frequency  and  water 
jiressure,  was  no  longer  adequate.  The  increased  de¬ 
mands  of  the  railroad  required  that  the  Tumwater  plant 
be  paralleled  with  the  Puget  Sound  Power  &  Light 
Company’s  60-cycle  system  through  frequency  changers 
w'hich  gave  firactically  a  fixed  frequency.  Under  these 
conditions,  the  jiroblem  was  to  find  a  regulating  mech¬ 
anism  that  w'ould  ojierate  automatically  to  maintain  a  j 
minimum  load  on  the  generators  as  a  function  of  trail¬ 
load  kilowatt  demand.  Operating  exjierience  had  shown 
that  a  minimum  load  of  1,800  to  2,000  kw.  on  the  plant 
w'ould  permit  rapid  acceleration  of  trains  without  exces¬ 
sive  demands  on  the  pijie  line.  = 

The  device  consists  of  a  single-phase  voltage  regulator  | 
w^hich  through  intermediary  of  a  motor-driven  cable  drum 
raises  and  lowers  tbe  electrodes  of  a  water  rheostat.  In  the 
feeder  regulator  eiiuijiment  a  contact-making  wattmeter 
was  substituted  for  the  contact-making  voltmeter.  The 
wattmeter  is  a  ixilyphase  curve-drawing  instrument  hav¬ 
ing  special  contacts  to  which  the  control  circuit  of  the 
regulator  mechanism  is  connected.  A  dead  point  exists  in 
the  scale  between  the  2,000-  and  2,500-kw.  load  j)oints, 
which  prevents  the  electrodes  of  the  w^ater  rheostat  fn.m 
continually  traveling  from  one  position  to  the  other. 


C — Autontatically  actuated  C.()00-volt  zvatcr  rheostat 
prevents  pipe  line  rupture  during  fluctuating  load 


When  the  load  is  more  than  2,500  kw.  the  device  does 
no  regulating  and  the  electrodes  are  out  of  the  water. 
When  the  load  drops  below  2,000  kw.  the  electrodes  are 
lowered  to  a  depth  that  will  hold  the  load  to  approxi¬ 
mately  that  value.  For  total  generator  loads  of  2,000 
kw.  the  division  of  load  between  the  railroad  and  the 
loading  rheostat  may  be  anything  from  100  kw.  on  the 

Contactor 


Connections  of  special  cunr-drazi^'ing  wattmeter  zeliicli 
actuates  feeder  regulator  controlling 
zvater  rheostat 


rheostat  to  1,900  kw.  on  the  railroad,  or  100  kw.  on 
the  railroad  to  1,900  kw.  on  the  rheostat.  The  device 
will  regulate  for  load  changes  of  50  kw.  and  can  be  set 
to  regulate  more  closely,  if  desired. 

A  motor  drives  a  shaft  carrying  an  8-in.  drum  on 
which  is  wound  the  cable  for  raising  and  lowering  the 
electrodes.  An  extension  of  the  shaft  carrying  the  drum 
is  threaded  and  carries  a  nut  which  operates  the  limit 
switches.  A  3-hp.  motor  is  so  geared  that  the  rate  of 
travel  of  the  electrodes  is  approximately  1  ft.  per  second. 
An  electrode  speed  of  Ij  ft.  i)er  second,  first  tried, 
proved  too  fast,  as  the  device  did  the  governing  for  the 
plant,  instead  of  the  waterwheel  governors,  at  loads  less 
than  2,000  kw. 

The  rheostat  tank  is  concrete,  8  ft.  x  9  ft.  by  approxi¬ 
mately  10  ft.  deep.  The  electrodes  are  1^-in.  iron  pipe 
spaced  on  an  approximately  3-ft.  equilateral  triangle  and 
directly  connected  to  the  6,600- volt  generator  bus  through 
an  oil  circuit  breaker.  small  quantity  of  water  from 
the  penstock  is  kept  flowing  continuously  through  the 
tank  to  keep  the  temperature  down.  The  resistant  is 
maintained  low  enough  to  carry  a  load  of  2,000  kw. 
when  the  electrodes  are  fully  immersed  by  a  salt  solution, 
admitted  to  the  rheostat  tank  as  required  by  the  station 
operator. 

The  water  supply  for  the  plant  is  in  excess  of  load 
requirements  for  several  years  to  come,  which  led  to  the 


adoption  of  this  scheme.  The  installation  was  made  at 
a  cost  not  exceeding  $1,500,  as  compared  with  estimated 
costs  of  from  $10,000  to  $12,000  for  other  schemes 
considered.  The  device  has  l)een  in  operation  since  Feb. 
1,  1927,  and  its  performance  has  been  highly  satisfactory. 

This  special  adaptation  of  apparatus  was  made  by  the 
Seattle  shops  of  the  Westinghouse  Electric  &  Manufac¬ 
turing  Company  under  sj^ecifications  furnished  by  the 
writer. 


Service  Testing  of  Meter 
Transformers 

How  the  meter  department  of  the  Southern  Power 
Company  tests  instrument  transformers 
in  the  field 

By  B.  J.  Brown 

Superintendent  Meter  Department,  Dtibre  Power  Company. 
Charlotte.  N.  C. 

Testing  watt-hour  meters  in  service  has  l)een  re' 
duced  to  a  fine  art  and  work  in  the  field  can  l)e  done 
with  practically  as  high  an  accuracy  as  in  the  test  room. 
Ihe  great  majority  of  meters  will  remain  accurate  for 
months,  even  years,  but  where  large  blocks  of  power 
are  measured  it  is  customary  to  test  every  few  months 
to  fi.nd  the  occasional  time  that  one  is  not  correct  and 
also  to  satisfy  the  management  that  the  power  is  King 
accurately  measured.  The  testing  of  instrument  trans¬ 
formers  in  service  has  not  been  developed  to  the  same 
high  plane  of  proficiency.  While  instrument  transform- 


Special  truck  used  by  Duke  Fozver  Company  for  field 
test  work 

I 

The  following  apparatus  Is  carried  on  the  truck : 

Three  insulated  sticks  with  heavy  insulated  leads  for  connecting 
the  potential  transformers  to  the  high  side  of  the  circuit. 

Two  2,600-volt,  20:1  standard  potential  transformers. 

Two  600-volt.  6  :1  standard  potential  transformers. 

Two  500-,  1.000-,  1,200-amp.  standard  current  transformers. 

Two  2, 500-.^, 000-amp.  standard  current  transformers. 

Secondary  lead  with  snap  switches. 

One  rotating  standard.  Rubber  gloves. 

One  indicating  voltmeter.  Slide  rule  and  test  bloctt 

One  indicating  ammeter.  *  Four  .sections  ladder. 


Accuracy  of  Metering  Equipment  Where  Instrument  Transformers  Are  Used 


Accuracy 
6to  I 
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three  cases  were:  (1)  One  cur-  Tartial  ground  in  secondary  cable,  14.1  per  tA&50-volt  self-contained  meter  was  found 
toh  •Informer  .secondary  grounded  due  cent  slow.  (3)  Partial  ground  in  current  40  per  cent  fast  due  to  lightning  injuring 
10  Heavy  short  circuit,  7  per  cent  slow.  (2)  transformer  secondary,  17.1  per  cent  slow.  coils. 

^Pril  28. 1928  —  Electrical  World 
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ers  have  a  high  degree  of  initial  accuracy  and  the  majority 
of  them  hold  it  over  a  considerable  length  of  time, 
they  are  exposed  to  lightning,  short  circuits  and  grounds, 
the  heavy  artillery  of  trouble,  making  it  advisable  to 
test  frequently  under  service  conditions. 

A  number  of  years  ago  several  different  sized  portable 
standard  current  and  potential  transformers  using  an 
indicating  polyphase  wattmeter  were  tried  out  by  this 
company  in  an  endeavor  to  test  and  establish  corrective 


were  of  heavy  current  rating,  and  remembering  the  re¬ 
liability  and  accuracy  of  the  German  instrument  trans¬ 
formers,  it  was  decided  to  try  to  secure  current 
transformers  that  could  be  slipped  over  the  supply  lines. 
These  German  transformers  were  rather  heavy  and 
cumbersome  and  could  not  be  obtained  in  sizes  smaller 
than  3,000  amp.,  so  the  matter  was  taken  up  with 
American  manufacturers  and  very  satisfactory  units  se¬ 
cured  which,  while  possessing  rather  large  ratios  and 
phase  angle  curves,  did  not  vary  nor  appear  affected  by 
the  opening  and  closing  of  the  gap.  The  followinjf 
sizes  were  tried:  200  amp.,  500  amp.,  1,000  amj).  and 
1,200  amp.  While  the  200-amp.  transformer  did  not 
prove  satisfactory,  except  for  high  power  factors  and 
when  well  loaded,  the  other  transformers  have  been 
used  for  several  years  and  tests  that  have  been  made  on 
the  same  meter  installations  by  different  individuals  check 
very  closely. 

The  actual  metering  of  customers’  circuits  is  done  on 
the  load  side  of  the  power  transformers.  The  instru¬ 
ment  transformers  are  usually  of  the  indoor  type, 
mounted  in  galvanized  boxes,  and  installed  on  the  steel¬ 
work  of  the  customer’s  substation.  Conduit  is  run  from 
the  metering  transformers  to  the  meter  box,  located  at 
a  convenient  spot  at  the  base  of  the  steelwork  of  the 
substation  or,  if  of  the  pole  tyjie  structure,  placed  upon 
one  of  the  poles.  The  meter  is  sealed  and  the  box  is 
also  locked.  A  window  enables  the  meter  to  be  read. 

The  arrangement  of  the  testing  apparatus  used  in 
checking  the  accuracy  of  these  installations  is  shown  in 
the  accompanying  illustrations.  This  apparatus  consists 
of  the  following:  Tw'o  standard  potential  and  two  stand¬ 
ard  current  transformers,  voltmeter,  ammeter  (it  is  more 
accurate  to  calculate  power  factor)  and  a  polyphase 
standard  integrating  watt-hour  meter. 

The  meter  is  tested  first  by  connecting  the  polyjdiase 
integrating  w’att-hour  meter  in  series  with  it  on  the 
secondary  side  of  the  transformers.  This  determines 
the  error  of  the  meter  under  service  conditions.  Next, 
a  check  is  made  with  the  standard  meter  connected.  The 
difference  l)etween  these  two  tests  gives  the  combined 
inaccuracy  of  current  and  potential  transformers.  Then 
the  potentials  of  the  standard  meter  are  changed  to 
the  secondary  of  the  service  transformers  on  the  test 
block.  The  difference  between  this  and  the  previous 
check  gives  the  inaccuracy  of  potential  transformers  and 
the  difference  between  this  and  the  first  test  on  the  meter 
gives  the  inaccuracy  of  current  transformers. 

When  these  instrument  transformers  show  a  variation 
of  per  cent  from  correct  they  are  changed  and  then 
retested  in  the  laboratory  to  determine  the  trouble.  Tests 
made  during  the  last  three  years  are  given  in  the  ac¬ 
companying  table. 

A  special  truck  equipped  with  all  the  apparatus  that 
is  required  for  any  kind  of  a  test  has  been  used  in  this 
meter  testing  work. 

In  regard  to  the  time  and  expense  of  this  testing  work, 
costs  differ  so  much  throughout  the  country,  due  to 
local  conditions,  that  it  is  difficult  to  compare  them. 
On  the  Duke  Power  Company  system  the  customers  are 
.scattered  over  a  wide  area,  averaging  from  60  to  7.‘> 
miles  from  the  lalwratory,  located  in  Charlotte.  On  a 
number  of  tests  reviewed  the  cost  of  time  and  exiiense 
per  installation  averaged  $4.50,  while  the  estimated  cost 
of  installing  tested  transformers  and  taking  the  replaced 
transformers  back  to  laboratory  and  testing  was  $10.50 
per  installation. 


Instrument  transformers  are  tested  in  the  field  by  the 
Duke  Power  Company 


constants  on  complete  meter  and  instrument  transformer 
installations.  It  was  soon  found,  however,  that  these 
tests  would  not  agree  under  varying  conditions  and  the 
work  was  consequently  abandoned.  It  is  now  realized 
that  the  so-called  portable  standards  were  built  light  and 
had  even  worse  calibration  curves  than  the  commercial 
tyj)es  u]X)n  the  lines. 

Shortly  afterward  some  German  precision  type  cur¬ 
rent  transformers  with  hinged  joints,  designed  for  slip- 
jiing  over  busbars,  were  obtained.  These  were  checked 
by  the  Bureau  of  Standards  for  accuracy  after  opening 
and  closing  and  subsequently  used  on  special  tests  over 
a  numl)er  of  years.  Recently  the  transformers  were 
rechecked  by  the  bureau  and  found  O.K,,  showing  that 
gofxl  hinged  ty]>e  transformers  can  l)e  built  to  hold  up. 

Later,  the  i)ractice  was  initiated  of  removing  the 
transformers  and  testing  them  in  the  meter  laboratory. 
This  required  a  large  supply  of  extra  transformers, 
nearly  all  of  the  changes  had  to  be  made  on  Sundays 
and  the  installations  were  so  scattered  that  only  a  few 
installations  could  l)e  changed.  With  only  a  limited 
number  of  Sundays  in  a  year,  this  method  of  testing 
was  far  from  satisfactory  and  eflforts  were  directed 
toward  developing  a  means  of  testing  that  could  be  used 
to  check  the  transformers  while  in  service  any  day  of 
the  week. 

Considering  safety  and  freedom  from  interruption 
of  prime  importance,  as  many  of  the  customers’  circuits 
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Ground  Resistance  Testing 

New  method  of  investigation  described.  Instruments  and  test 
procedure  outlined.  Results  of  tests  and  analysis 
of  operation  indicated 

By  W.  B.  Craigmile 

James  6'.  Biddle  Company,  Philadelphia,  Pa. 


Tests  of  the  resistance  of  ground  rods  or  plates 
and  of  grounded  structures  to  earth  have  been 
made  for  many  years.  All  methods  of  measure¬ 
ment  employed  in  the  past  have  disadvantages,  which 
lack  of  space  here  prevents  discussing,  but  which  are 
fairly  well  understood.  However,  one  objection  com¬ 
mon  to  all  of  these  methods  is  that  some  calculation  is 
necessary  to  obtain  the  result. 

Tests  by  the  new  method  are  made  with  the  recently 
developed  “megger”  ground  resistance  tester  and  require 
the  use  of  two  auxiliary  grounds.  The  resistance  of  the 
ground  under  test  is  given  by  the  deflection  of  the  pointer 
on  the  scale  of  the  instrument  in  one  operation,  directly 
and  without  any  computation.  The  principle  of  opera¬ 
tion  is  shown  in  Fig.  1. 

Current  is  supplied  by  a  self-contained  direct-current 
hand-generator,  and  after  passing  through  the  current 
coil  of  the  ohmmeter  is  changed  into  alternating  current 
for  the  test  by  means  of  a  commutator  or  current  re- 
vcrser.  The  potential  drop  across  the  ground  under  test 

Direct  cumnf  Ohms 


Puj.  1 — Diagram  of  conncclion  of  “megger”  ground 
resistance  tester 


is  picked  up  at  Pi  and  Po  and  converted  into  direct  cur- 
>■601  for  actuating  the  potential  coil  of  the  ohmmeter. 
Ihus  the  result  is  shown  at  once  by  the  direct-current 
ohmmeter,  having  all  the  advantages  of  sensitiveness  and 
accuracy  of  this  type. 


The  two  coils  of  the  ohmmeter  are  mounted  on  the 
same  shaft  and  work  in  opposition  in  a  permanent  mag¬ 
net  field.  Thus  the  instrument  is  a  true  ohmmeter  and 
indicates  /?  as  a  ratio  of  E,  unaffected  by  the  exact  volt- 

T 

age  generated  in  the  armature,  or  strength  of  the  mag 


Distance  Feet, Also  Shows  Position  of  Auxihou^  grounds 

Fig.  2 — Results  of  ground  tests 

Variation  of  resfetance  with  spacing  C,  —  C».  Ground  under  test 
at  zero  feet.  Current  return  grf)und  at  10,  15,  25,  50,  100  and  15® 
feet.  Resistance  measured  at  several  points  between  Ci  —  Ci. 

netic  field.  The  current  reverser  and  potential  com¬ 
mutator  are  on  the  same  shaft  as  the  armature  of  the 
generator  and  so  run  in  synchronism,  whatever  the  speed. 

As  the  current  in  the  ground  circuit  is  alternating, 
errors  due  to  stray  currents — either  direct  or  alternating 
— in  the  earth  are  avoided.  At  normal  speed  of  turning 
the  handcrank  the  frequency  of  the  test  current  is  50 
cycles  per  second.  Should  there  be  stray  current  in  the 
earth  of  the  same  frequency  as  the  test  current  the 
pointer  becomes  unsteady.  The  remedy  is  very  simple — 
turn  the  crank  slower  or  faster  so  as  to  make  the  fre¬ 
quencies  of  the  test  current  and  stray  current  differ  from 
each  other. 

The  resistance  to  earth  of  the  auxiliary  current  ground 
Co  does  not  at  all  affect  the  accuracy  of  the  test;  it  can 
make  no  difference  except  in  the  sensitiveness  of  the 
ohmmeter.  Tests  show  that  even  if  the  resistance  at  Co 
is  several  times  the  range  of  the  instrument  the  ohm¬ 
meter  remains  amply  sensitive. 

The  potential  circuit  of  the  ohmmeter  is  of  high  resist¬ 
ance  so  as  to  minimize  the  effect  of  the  resistance  to 
earth  of  the  auxiliary  potential  ground  Po.  In  all  but  the 
lowest  range  of  the  instrument  the  potential  circuit  has  a 
resistance  of  a  least  10,000  ohms ;  thus  a  wide  variation 
in  the  resistance  of  the  auxiliary  potential  ground  is  per¬ 
missible  without  causing  any  serious  error  in  the  indica¬ 
tions.  The  instrument  is  compact  and  of  convenient 
form  and  weight  to  be  carried  easily  from  place  to  place. 

In  most  cases  the  resistance  of  a  water  pipe  to  earth 
will  be  found  to  be  small.  Where  considerable  resist- 
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face  and  carrying  into  and  out  of  the  earth.  If  the  elec> 
trodes  are  not  large  compared  to  the  distance  between 
them,  and  the  surrounding  earth  is  of  uniform  quality, 
the  current  distribution  and  equijx)tential  lines  at  the  sur¬ 
face  of  the  earth  will  have  the  general  form  shown  in 
the  figure.  The  dotted  lines  represent  current  flow  and 
the  solid  lines  represent  equal  potentials,  although  no 
attempt  has  been  made  to  draw  them  to  scale. 

The  curves.  Fig.  2.  show  that  for  pro|)er  spacing  of 
Cl  —  C2  to  measure  ground  resistance  the  electrodes  will 
usually  be  relatively  small  and  relatively  near  the  surface 
of  the  earth ;  therefore  we  need  consider  only  the  dis¬ 
tribution  as  in  Fig.  3,  at  the  surface  of  the  earth.  If  we 
measure  the  flow  of  current  into  the  earth  and  the  |X)- 
tential  from  Ci  to  point  a  we  can  obtain  a  value  of  resist¬ 
ance.  A  measurement  to  any  point  on  the  line  a,  b,  c,  d 
will  give  the  same  value.  Therefore  the  equipotential 
lines  become  lines  of  equal  resistance. 

Suppose  that  Ci  and  C2  are  far  enough  apart  so  that 
a  measurement  of  resistance  on  the  line  joining  them  and 
taken  anywhere  between  a  and  e  gives  a  resulting  value 
of  a  sufficient  degree  of  accuracy.  (See  Fig.  2,  curve 
H.)  Then  a  measurement  on  any  equipotential  line 
passing  between  a  and  e  wdll  give  an  equally  good  result. 

Heretofore  we  have  assumed  that  in  measuring  resist¬ 
ance  by  the  single-test  “megger”  method  (or  the  a.c.  fall 
of  potential  method)  points  Ci,  €■>  and  Po  should  be  in  a 
straight  line.  We  now  see  this  is  not  necessary :  P2  can 
be  placed  anyw'here  except  within  two  relatively  small 
restricted  areas,  abed  and  efgh.  Thus  Pj  may  be  placed 
far  to  one  side  of  the  line  joining  Ci  and  C2  or  back  of 
Cl  or  Co. 

In  conclusion,  it  is  important  to  note  that  all  that  has 
l)een  said  regarding  the  spacing  of  auxiliary  ground  con¬ 
nections  api)lies  to  any  of  the  various  methods  in  com¬ 
mon  use  for  measuring  ground  resistance. 


ance  exists  it  is  usually  due  to  joints  made  with  some 
poor-conductfng  material.  The  resistance  of  a  ground 
connection  referred  to  a  water  pipe  can  be  measured 
directly  by  the  “megger”  ground  resistance  tester.  It  is 
necessary  only  to  join  Ci  Pi  (Fig.  1)  to  the  ground 
under  test  and  Cj  Pj  to  the  water  pij^e.  If  the  resistance 
of  the  water  pii>e  to  earth  is  suspected  to  l)e  more  than 
a  few'  tenths  of  an  t)hm  it  can  Ik*  tested  in  the  usual 


Fig.  3 — Current  and  equipotential  lines  between  two  elec¬ 
trodes  near  the  surface  of  the  ground 


manner,  joining  Ci  Pi  to  the  pii)e  and  using  auxiliary 
grounds  for  Co  and  Po. 

Results  of  a  test  are  plotted  in  Fig.  2.  In  this  test  a 
series  of  stakes  made  of  ^-in.  galvanized  iron  pij)e  w'ere 
driven  3  ft.  into  moist,  sandy  loam.  Stakes  were  driven 
at  0.  1,  2,  4.  6.  8,  10.  15.  20,  25.  35,  50,  65.  100  and  150 
ft.  The  resistance  to  earth  of  the  stake  at  0  ft.  (Ci  of 
Fig.  1)  was  determined  to  Ik*  175  ohms.  Re])eated 
measurements  of  this  resistance  and  the  distribution  of 
resistance  were  made  for  spacings  Ci  —  Co  of  10,  15, 
25,  50,  100  and  150  ft.  respectively. 

The  curve  for  a  spacing  of  150  ft.  Ci  —  Co  is  coinci¬ 
dent  with  curve  H  for  100-ft.  spacing  within  the  prob¬ 
able  limits  of  observation.  Curve  K,  shown  dotted,  is 
draw'll  through  the  mid-point  values  of  the  other  curves. 

It  will  be  noticed  that  for  spacings  of  Ci  —  Co  of  10, 
15  and  25  ft,  the  mid]K)int  readings  are  correct  within 
an  error  not  exceeding  10  jier  cent.  However,  the  slope 
of  the  curves  at  their  mid-i)oints  is  quite  steep,  .so  that  a 
slight  misplacement  of  the  jiotential  stake  may  result  in 
a  considerable  change  in  the  reading.  Also  for  close 
spacing  we  must  liear  in  mind  that  if  the  resistances  to 
earth  at  Ci  and  Co  are  not  nearly  equal  in  value  the 
curves  w’ill  Ik*  distorted  and  the  reading  at  the  mid-point 
may  not  give  a  true  idea  of  the  actual  resistance  of  the 
ground  under  test. 

F'rom  curve  G  for  a  spacing  of  Ci  —  Co  of  50  ft.  the 
difficulties  mentitined  can  lie  seen  to  be  much  reduced, 
and  for  spacing  of  100  and  150  ft.  Ci  —  Co,  curve  H 
shows  that  the  difficulty  apjiears  practically  not  at  all. 
'I'herefore,  it  seems  safe  to  say  that  the  auxiliary  ground 
for  current  return.  C...  should  Ik.*  at  least  100  ft.  from 
the  ground  under  test.  Ci.  and  the  auxiliary  potential 
ground  approximately  50  ft.  from  the  ground  under  test. 
For  commercial  accuracy  the  distances  may  be  reduced 
to  50  ft.  and  25  ft.  respectively.  The  curves  showm  are 
typical  of  many  obtained  and  will  serve  as  examples. 

Let  Cl  and  Co  of  Fig.  3  be  tw'o  electrodes  near  the  sur¬ 


Simplified  Bus  Design  at  Siegfried 


Siegfried  (Pa.)  substa' 


^HE  bus  structure  at  the 


new' 

X  tion  of  the  Pennsylvania  Powder  &  Light  Conqiany  is 
constructed  of  5-in.  steel  tubing  w’elded  together.  I  he 
portion  indicated  in  the  accompanying  illustration  is  that 
serving  to  connect  the  circuit  breakers  to  the  220.000- 
volt  line.  The  unusual  design  of  bus  supports  ]>resents 
an  illusive  im])ression  of  the  real  pro|X)rtions. 
w'orkman  at  right.  Siegfried  will  serve  as  a  tie-station 
in  the  220,000-volt.  200-mile  transmission  ring  connect¬ 
ing  the  systems  of  the  Philadelphia  Electric  Comiiany. 
the  Pennsylvania  Power  &  Light  Comj>any  and  the 
Public  Service  Electric  &  Gas  Company. 
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Carrier-Current  Control 

for  Street  Lighting 


San  Francisco  has  one  of  first  installations.  Systcna 
eliminates  substation  street  lighting  feeders  and  control 
apparatus.  Transformers  installed  near  load  center 


By  R.  Roy  Cowles 

Assistant  Engineer  Department  of  Engineering 
Pacific  Gas  &  Electric  Company,  San  Francisco,  Cal. 


VACUUM  tubes  and  the  principles  of  radio  com¬ 
munication  which  are  being  utilized  by  power  com¬ 
panies  for  communication  over  transmission  lines 
and  for  remote  signaling  and  relaying  are  now’  entering 
the  field  of  street-lighting  control.  Although  the  remote 
control  of  street-lighting  circuits  by  carrier  current  has 
lieen  under  development  for  more  than  four  years  and 
has  been  w’atched  w  ith  interest  by  utility  engineers,  one 
of  the  first  commercial  installations  ever  made  has  just 
been  completed  in  San  Francisco  by  the  Pacific  Gas  & 
Electric  Company. 

The  system  consists  essentially  of  a  transmitting  set 
in  the  substation  and  a  receiving  set  centrally  located 
with  respect  to  the  circuits  to  be  controlled.  The  carrier- 
current  equipment  ojierates  over  one  phase  of  a  three- 
phase,  4,C)00-volt  feeder  through  capacitor  couplers  in  the 
substation  and  out  on  the  line.  In  the  substation  there 
is  a  control  transmitter  connected  to  a  line  tuning  unit, 
the  latter  being  connected  to  the  phase  w’ires  through 
fuses  and  capacitors  on  the  line  side  of  the  feeder  volt¬ 
age  regulators.  The  receiving  set  is  located  on  a  pole 
approximately  5.000  ft.  from  the  substation  and  consists 
of  a  control  receiver  connected  to  the  same  two-phase 
wires  through  fuses  and  capacitors.  A  600-watt, 
2,300/1 15-volt  transformer  on  the  same  pole  supplies 
115  volts  for  the  operation  of  the  receiving  control  cir¬ 
cuit.  Three  single-pole,  2,300-volt  oil  switches  are 
mounted  on  a  ix)le  one  span  away  to  avoid  congestion. 
These  energize  the  street-lighting  transformers  from  the 
4,000-volt  feeder.  'I'wo  No.  6  wires  are  run  betw’een 
the  control  receiver  and  the  oil  switches  for  o})eration 
of  the  latter. 

The  oil  switches  are  connected  through  inclosed  type 
cutouts  to  the  individual  phase  wires  of  the  feeder. 
Three  separate  phases  are  run  from  the  oil  switches  in 
<lifFerent  directions  to  supply  the  various  constant-current 
eclating  transformers  located  in  the  vicinity.  There  are 
Jit  present  nine  20-kw’.  transformers  operating  from  the 
control.  Connections  for  the  apparatus  involved  in 
Wrier-current  street-lighting  control  are  shown  schemat¬ 
ically  in  the  accompanying  diagram. 

The  transmitting  circuit  used  is  a  Colpitts  oscillating 
Circuit  using  the  full  wave  self -rectifying  principle.  The 
transmitter  is  rated  at  100  watts,  using  two  50- watt  tubes, 
line  operating  on  each  half  of  the  supply  voltage  cycle. 

delivers  2.5-amp.  radio  frequency  into  the  4,000- volt 
feeder.  Filament  and  plate  voltages  are  supplied  from 
^  power  transformer.  During  one-half  of  the  supply 


Three  2,300-volt,  pole-mounted  oil  switches  operated  hy 
control  receiver  in  weatherproof  box  on  pole  at  right 

In  the  view  at  the  left  fused  cutouts  are  on  the  opposite  side  of 
the  pole.  In  the  illustration  at  right  the  4,000-volt  feeder  is  shown 
on  the  top  cross-arm,  below  which  are  the  fuses  and  line  connect¬ 
ing  capacitors. 
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Territory  included  in  carrier-current 
street-lighting  control 

feeder  circuit  used.  By  long  or  short  time  intervals  dur¬ 
ing  which  the  transmitter  operates  the  same  frequency  is 
made  to  serve  for  both  turning  the  lights  on  and  off.  .The 
time  interval  for  closing  is  four  seconds  and  for  open¬ 
ing  fourteen  seconds. 


The  receiver  is  a  simple  biased  detector  circuit  using  one 
UX-210  tul)e.  Filament  and  plate  voltages  are  obtained 
from  a  small  transformer.  The  tube  is  always  energized, 
but  the  grid  is  so  biased  with  alternating  current  that  no 
current  flow's  in  the  plate  circuit  until  a  voltage  is  im¬ 
pressed  on  the  receiver  input.  The  plate  current  out¬ 
put  of  the  tube  is  3.5  milliamp.  although  the  polarized 
relay  w'hich  it  actuates  will  operate  on  as  low-  as  0.8 
milliamp.  The  plate  current  energizes  a  polarized  relay, 
which  in  turn  energizes  a  time  selector  relay  operating 
at  120  volts  a.c.  This  relay  closes  after  an  interval  of 
four  seconds  and  opens  after  an  interval  of  seven  sec¬ 
onds  and  o]>erates  the  control  contactor,  which  in  turn 
controls  the  oil  circuit  breakers  on  the  street-lighting 
circuits.  Push-button  control  is  provided  so  that  the 
time  selector  relay  may  be  clo.sed  manually  if  desired. 

Before  turning  the  equipment  over  for  operation,  tests 
were  made  by  the  engineering  department  to  determine 
certain  features.  It  w'as  found  that :  ( 1 )  Street  lights 
can  be  turned  off  immediately  after  being  turned  on,  but 
cannot  be  turned  on  again  until  the  selector  relay  in  the 
receiving  .set  has  reset  itself,  its  time  interval  being  45 
seconds.  (2)  When  street  lights  are  on  loss  of  voltage 
will  cut  lights  out,  but  they  will  come  on  again  when 
voltage  is  restored.  No  adjustments  need  be  made  at 
the  transmitter. 

Flexibility  of  System 

This  control  system  as  now  installed  at  Station  F  can 
be  expanded  considerably  with  the  addition  of  minor 
equipment  only.  At  present  one  transmitting  set  oi)erates 
one  receiving  set  controlling  approximately  3  square  miles 
of  street-lighting  area  operating  on  the  same  time  sched¬ 
ule.  The  transmitter  panel  is  equipj)ed  for  three  con¬ 
trol  circuits,  making  it  possible  to  provide  control  for 
tw'o  more  4.C)00-volt  feeders  by  simply  adding  a  line 
tuning  unit  and  tw'O  capacitors  to  each  feeder  controlled 
and  by  installing  the  necessary  control  receivers  and 
capacitors  at  convenient  points  out  on  the  line.  With 
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the  present  installation  the  oil  circuit  breakers  can  handle 
three  times  the  present  street-lighting  load,  or  the  phase 
wires  can  be  extended  to  provide  for  new  areas. 

The  center  of  load  for  the  street  lighting  in  the  present 
control  area  is  approximately  5,000  ft.  from  the  substa¬ 
tion.  but  the  range  of  the  equipment  is  greatly  in  excess 
of  this  distance.  The  polarized  relay  of  the  receiver 
will  operate  on  0.8  milliamp.,  as  previously  mentioned, 
although  it  is  now  receiving  3.4  milliamp.  Thus  the  re¬ 
ceiver  would  still  operate  successfully  if  it  were  moved 
to  a  point  several  miles  distant  from  the  substation.  Since 
a  receiver  draws  virtually  no  radio- frequency  current 
from  the  feeder  it  is  possible  to  connect  a  large  number 
of  receivers  to  a  feeder  without  reducing  the  control 
radius  of  the  station  transmitter.  In  addition  to  this 
fact  the  number  of  feeders  to  which  one  transmitter  can 
be  connected  is  limited  only  by  the  number  of  feeders 
radiating  from  a  single  substation.  Hence  the  area  that 
can  be  controlled  by  one  transmitter  is  dei^ndent  ujwn 
the  distribution  feeder  system  rather  than  any  limitations 
of  the  carrier-control  system. 

Adv.\ntages  of  System 

Carrier-current  control  makes  possible  the  use  of  the 
multi])le-feeder  system  of  street  lighting,  which  is  more 
reliable  and  subject  to  less  trouble  than  straight  series 
systems  fed  from  the  substation.  Elimination  of  the 
constant-current  transformers  from  substations  has  made 
possible  economy  of  space  and  reduced  cost  and  avoids 
the  excessively  long  series  loops,  with  consequent  high 
voltage,  which  have  been  a  source  of  trouble  and  fre¬ 
quent  interruption  in  the  past. 

The  disadvantage  of  the  multiple-feeder  system  is  its 
cost  and  the  resulting  congestion  of  poles  and  under¬ 
ground  conduits  in  the  vicinity  of  the  substations. 
Carrier-current  control  makes  possible  the  elimination  of 
that  portion  of  the  feeders  from  the  substation  to  the 
point  of  control,  also  substation  switching  equipment,  etc. 
This  represents  a  large  percentage  of  the  cost  of  the 
street -lighting  system.  Carrier-current  control  of  street 
lighting  fed  from  commercial  feeders  permits  taking  ad¬ 
vantage  of  the  diversity  between  commercial  load  and 
street-lighting  load,  thus  utilizing  feeder  copper  and  sub¬ 
station  facilities  at  greater  efficiency. 

Pilot  wire  or  some  similar  form  of  wired  control  might 
in  certain  favorable  cases  be  used  instead  of  carrier  cur¬ 
rent  to  accomplish  the  same  purpose.  The  congestion 
of  poles  and  underground  conduits  in  the  vicinity  of  the 
substation  as  well  as  the  cost  would,  however,  in  most 
cases  eliminate  such  systems  from  consideration.  More¬ 
over.  pilot  wire  control  must  of  necessity  be  limited  to 
very  short  distances,  while  carrier-current  control  has 
no  such  limitation. 

A  brief  historical  review  of  the  street-lighting  practice 
of  the  Pacific  Gas  &  Electric  Company  and  the  con¬ 
siderations  leading  up  to  the  use  of  carrier-current  con¬ 
trol  may  be  of  interest.  A  large  percentage  of  street 
lighting  on  the  system  of  this  utility  had  been  supplied 
from  constant-current  transformers  installed  in  the  sub¬ 
stations.  As  cities  grew  and  demand  for  street  lighting 
increased,  series  circuits  were  expanded  by  adding  more 
"ire.  increasing  the  number  of  lamps  per  circuit  and  in¬ 
cluding  more  territory  in  a  single  loop.  In  many  cases 
It  was  necessary  to  take  new  series  circuits  out  of  the 
substations  as  the  constant-current  transformers  were  be- 
■cotning  overloaded.  Many  of  the  constant-current 
transformers  were  of  70-kw.  capacity,  operating  at  7.5 
*nip..  which  made  the  normal  voltage  approximately 
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10,000  volts.  In  case  of  an  open  circuit,  the  voltage 
would  rise  considerably  above  this  value.  As  these 
series  circuits  grew  they  eventually  reached  extreme 
lengths,  one  circuit  in  Oakland  being  more  than  60  miles 
long.  As  a  result  of  the  extreme  lengths  of  these  series 
circuits  and  the  consequent  high  voltage  they  were  sub- 
j'ect  to  considerable  trouble. 

It  was  therefore  apparent  that  changes  must  lie  made 


Line  tuning  unit  and  rear  of  carrier  control  panel 

Tuning  unit  is  connected  to  4,000-volt  feeder  in  substation 
through  tetrachloride  fu.ses  and  capacitators. 

The  control  panel  is  equipped  for  the  control  of  three  separate 
feeders,  ^^exlbility  of  carrier  current  street-lighting  control  per¬ 
mits  the  operation  of  midnight  lights  or  other  schedules  if  desired. 

(a)  Output  transformer.  (bl,  62)  Two  vacuum  tubes.  (c) 
Test  key.  (d)  Power  transformer,  (c)  Red  and  green  lights  indi¬ 
cating  “on”  and  “off.”  (/)  Position  relay — suitable  for  three- 
circuit  controls,  (g)  Line  .switch — 110-volt  a.c.  from  supply  circuit, 
(ft)  Terminal  block  for  connections. 

in  the  street-lighting  system  to  reduce  the  numlier  of 
interruptions  and  consequently  improve  the  service. 
Analysis  has  showm  that  for  the  territory  involved  a 
series  incandescent  lamp  system  was  more  economical 
than  a  multiple  system.  It  was  readily  apparent  that  if 
series  street  lighting  was  to  l)e  used  the  number  of  miles 
in  each  circuit  must  be  materially  reduced,  and  similarly 
the  voltage  and  the  number  of  lamps  per  circuit.  The 
space  occupied  by  the  constant-current  transformers  in 
the  substations  was  also  of  considerable  importance,  and 
as  the  substations  became  crow’ded,  or  as  new  substations 
were  built,  this  space  liecame  increasingly  valuable.  Two 
considerations,  therefore,  became  of  great  importance, 
the  removal  of  constant-current  transformers  from  sub¬ 
stations  and  reduction  in  length  and  voltage  of  series 
circuits.  These  considerations  led  to  the  adoption  of 
the  following  street-lighting  principle,  which  was  put 
into  eflFect  about  five  years  ago : 

Constant-current  transformers,  all  of  6.6  amp.  sec¬ 
ondary,  to  be  installed  on  the  pole  or  in  the  manhole  at 
the  most  convenient  locations. 

Size  of  constant-current  transformers  to  depend  upon 
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the  average  size  of  lamps.  Since  the  average  number  of 
lamps  per  circuit  is  60,  it  works  out  that  the  most  eco¬ 
nomical  size  for  San  Francisco  division  is  20  kw.  and 
for  the  other  divisions  10  kw.  This  arrangement  keeps 
the  voltage  on  the  series  circuit  down  to  3,000  in  San 
Francisco  and  1,500  in  the  other  divisions. 

The  constant-current  transformers  are  fed  by  4,000- 
volt,  three-phase,  four-wire  multiple  feeders,  which  are 
switched  at  the  substation  and  treated  exactly  as  any 
other  distribution  feeder  with  the  exception  that  there 
are  no  feeder  regulators.  Where  lights  are  reciuired  to 
be  switched  on  different  schedules,  such  as  all  night  and 
midnight,  one  of  the  phases  is  used  for  that  schedule, 
whereas  the  other  phase  may  be  used  for  other  time 
schedules.  Where  all  of  the  street  lighting  is  on  the 
same  schedule,  the  three  phases  are  run  out  as  single¬ 
phase  feeders  to  supjdy  different  areas.  In  a  few  cases 
the  ])rinciple  of  “cascading”  is  followed,  whereby  a  series 
circuit  will  operate  the  series  coil  of  a  2,300-volt  oil 
switch,  which  in  turn  provides  excitation  for  another 
series  circuit  through  a  constant-current  transformer. 

Ex|)erience  with  multiple  electrolier  circuits  supplied 
by  4,000-volt,  three-phase  feeders  had  already  shown 
that  the  same  degree  of  reliability  which  had  been  ob¬ 
tained  from  distribution  feeders  of  the  same  ty])e  and 
voltage  could  l)e  ex]>ected  from  such  street-lighting 
feeders.  By  shortening  the  length  of  the  series  loops  and 
reducing  the  voltage  it  has  l)een  possible  to  reduce  greatly 
the  numl)er  of  interruptions  and  improve  the  service,  and 
by  removing  the  constant-current  transformers  from  the 
substations  much  valuable  space  has  been  saved  and 
capital  investment  reduced. 

At  the  time  the  above  general  plan  was  adopted  en¬ 
gineers  of  the  com])any  were  considering  other  tyi)es  of 
control  whereby  distribution  feeders  could  be  utilized  in 
their  existing  form  and  constant-current  transformers 
instated  on  poles  or  in  manholes.  At  that  time  con- 
sidei«iion  was  Ijeing  given  to  oil  switches  operated  by 
some  type  of  pilot  wire,  or  carrier-current  control  over 
the  4,000- volt  distribution  feeders.  The  latter  method 
was  favored,  but  it  was  not  until  early  in  1927  that  the 
com])any  felt  that  carrier-current  control  had  progressed 
to  the  point  where  it  could  be  regarded  as  reliable.  One 
complete  control  unit  was  installed  during  the  summer  of 
1927,  and  has  functioned  successfully  since  that  time. 


Connections  between  transformer  windings  and  pothead  switches.  Details  of 
cable  ground  and  jumper  terminals  shotvn  at  right 
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Transformer  Disconnecting  Switches 
in  Oil-Filled  Potheads 

By  Wellen  H.  Colburn 
Edison  Electric  Illuminating  Company  of  Boston 

Reference  was  made  by  the  writer  in  a  recent 
article  (Electrical  World,  Oct.  22,  1927,  pages 
845  to  847)  to  special  disconnecting  facilities  installed 
in  oil-filled  potheads  on  transformers  of  the  Boston 


Interior  of  oil-filled  pothead  showing  bushings  and 
s^citch-operating  shafts 


Edison  Company.  The  accompanying  illustrations  show 
the  scheme  in  more  detail  than  was  presented  in  the 
original  article. 

.  The  above  illustration  of  one  of  these  potheads 
shows  the  arrangement  of  insulating  bushings  and 
switch-oj^erating  mechanism  in  a  field  installation.  The 
four  bushings  and  associated  operating  shafts  at  the  top 
of  the  illustration  are  on  the  24-kv.  connections  of  the 
transformer  and  the  two  at  the  bottom,  with  a  third 
which  cannot  be  seen,  are  on  the  15-kv.  connections. 


Switching  is  effected  by  an  insulated  operating  key,  not 
shown  in  the  accompanying  halftone.  The  handle  per¬ 
mits  external  operation. 

The  bushings  at  the  left  are  hollow  and  contain  the 
“bayonet”  end  of  the  switch-operating  mechanism,  into 
which  the  key  fits  and  to  which  the  jumper  connections 
are  made  as  shown  in  the  connection  diagrams.  All  the 
porcelain  will  withstand  over  100  kv.  as  installed  to 
allow  kenotron  tests  to  he  applied  to  the  cables.  The 
arrangement  shown  for  the  neutral  switch  permits  the 
disconnection  of  the  transformer  neutral  from  the 
ground  and  the  application  of  a  “high-potential  or  other 
test  to  the  transformer  windings,  should  advance  in  the 
company’s  testing  program  or  the  experience  of  the  in¬ 
dustry  justify  it.”  Testing  of  transmission  cables  is 
accomplished  by  opening  the  switches  and  connecting  the 
high-potential  test  jumpers  to  the  bayonets. 


Attracting  New  Industries  by 
'  Utility  Company  Aid 

VIGOROUS  activity  is  under  way  in  New  England 
utility  circles  in  the  field  of  industrial  develoimient 
through  central  station  co-operation  with  the  New  Eng¬ 
land  Council,  chambers  of  commerce  and  other  organiza¬ 
tions.  The  co-operating  power  committee  of  the  electric 
service  com])anies,  headed  by  C.  L.  Edgar,  has  appointed 
a  committee  on  industrial  clevelojmient  under  the  chair¬ 
manship  of  Julius  Daniels,  assistant  superintendent  sales 
dei)artment,  Boston  Edison  Comi)any, 
which  is  rapidly  becoming  a  factor  in 
territorial  industrial  surveys  and  move¬ 
ments  toward  increasing  such  develop¬ 
ment.  The  other  members  of  this 
committee  are  R.  D.  Morrison,  in¬ 
dustrial  engineer  Central  Maine  Power 
Company ;  A.  R.  Schiller,  vice-presi¬ 
dent  Pul)lic  Service  Company  of  New 
Hampshire;  E.  C.  Hathaway,  Tw'in 
State  Gas  &  Electric  Com])any.  Boston 
(re])resenting  Vermont)  ;  P.  J.  W  ilson, 
sales  manager  Narragan.sett  Electric 
Company,  Providence,  R.  I.,  and 
A.  V.  S.  Lindsley,  sales  manager 
Connecticut  Light  it  Power  Company, 

Waterbury,  Conn. 

number  of  New  England  power 
companies  have  established  industrial 
develo])ment  bureaus  in  their  organi¬ 
zations  and  outlines  for  making  in¬ 
dustrial  inventories  have  been  sent  to 
each  company.  Survey  work  is  pro¬ 
ceeding,  contacts  with  chambers  of 
commerce,  co-operation  with  real  es¬ 
tate  agencies  and  railroads  are  being 
made,  local  business  organizations  are 
m  many  cases  being  advised  of  all  bids 
sought  by  the  United  States  govern¬ 
ment.  air  mail  letters  are  being  sent  to 
pros])ective  industrial  concerns  and 
advertising  is  being  carried  in  trade 
Paixrs  emphasizing  the  power  facilities 
of  the  territory.  This  work  is  in  many 
<^ses  being  tied  in  with  that  of  the 
power  sales  departments  of  the  utilities, 
and  at  a  recent  meeting  of  the  New 


Electrolytic  Production  of  Oxygen 
Proves  Economical 


Oeneral  Electric  Company 


Comparative  Data  for 

TJquef  action 
Wocess 

Electrolytic 

l,000-Cu.Ft.-$>er-Hour  Oxygen  Plant 

Process 

Oxygen  produced  per  kilowatt-hour  (theoretical) 

1  25  cu.ft. 

5.  29  cu  ft. 

Oxygen  produced  |>er  kilowatt-hour  (actual) . . 

24  cu.ft. 

4.  00  cu.ft. 

Initial  coet  for  producing  equipment . 

Non-productive  time  required  to  get  plant  into 

$25,000 

$50,000 

full  production . 

Number  of  hours  per  day  plant  must  run  to  be 

2  to  8  hours 

.\lmost 

instantlyf 

most  economical . 

24 

Depends  on 
type  of  cell 

Rate  of  depreciation,  per  cent . 

10 

10 

Byproducts  produced  (theoretical) . 

100  cu.ft.  Nj 

10.58  cu.ft.  H2 

Byproducts  produced  (actual) . 

88  cu.ft.  N* 

8.  00  cu.ft.  II2 

Elqtiipnient  area  required,  including  aisles,  etc. 

800  sq.ft. 

•2,500  sq.ft. 1 

Ratio  of  labor  cost  per  1,000  cu.ft.,  per  cent . . 
Relative  incidental  material  costs  per  1,000 

100 

100 

cu.ft.,  per  cent . 

Relative  maintenance  costs  per  1,000  cu.ft.. 

100 

90 

per  cent . 

100 

90 

Purity  of  oxygen,  per  cent . 

Phirity  of  byproduct,  per  cent . 

99.0 

99.5 

99.0  Ni 

99.5  H2 

Connected  load  for  production  only . 

55  hp.  approx. 

330  hp.  approx. 

Ratio  of  other  costs  per  1,000  cu.ft.,  per  cent . 

100 

100 

t  A  short  time,  together  u-ith  an  increased  power  consumption,  is  necessary  to 
bring  the  electrolyte  to  normal  operating  temperature. 

t  Includes  area  for  motor-generator  sets.  This  varies  with  the  type  of  cell,  but 
a  sacrifice  in  operating  efficiency  results  if  floor  space  is  favored  at  the  expense  of 
other  design  features  of  the  cell. 


England  Association  of  Central  Station  Power  Sales  En¬ 
gineers  at  Boston  Chairman  Daniels  descrilied  the  above 
industrial  promotion  work  in  considerable  detail.  The 
outline  of  an  industrial  survey  sent  to  territorial  ojier- 
ating  companies  includes  eleven  pages  of  form  sheets. 


Outdoor  Cabinets  Used  for  Station  Extension 


E 


XI STING  indoor  switching  equip¬ 
ment  was  amplified  by  outdoor  addi- 


connecting  switches  are  within  the  upper 
doors.  Wheel-mounted  circuit  breakers 


tions  at  the  Northwest  station  of  the  and  their  operating  mechanism  are 


Commonwealth  Edison  Company,  Chi¬ 
cago,  Ill.  The  12.000-volt  buses  and  dis¬ 


mounted  below.  Phase  segregations 
50-ft,  spacings  are  used. 
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Exporter  Reviews  South 
American  Market 

Large  field  calls  for  same  selling  methods  as  used  in 
domestic  market.  American  capital  needed 
in  South  America’s  public  utilities 

By  McKew  Parr 

President  Parr  Electric  Export  Corporation 

VIRTUALLY  all  American  electrical  appliances  may 
be  sold  in  the  South  American  market  provided  the 
same  intelligence,  patience  and  courage  are  displayed  as 
are  exercised  in  selling  the  same  material  in  the  domestic 
market.  The  greatest  handicap  to  the  development  of  the 
American  electrical  export  business  is  the  lack  of  familiar¬ 
ity  and  personal  interest  in  these  export  markets  by  the 
directing  heads  of  the  smaller  electrical  companies.  When 
the  executives  of  the  American  electrical  manufacturing 
companies  show  the  same  personal  interest  in  foreign 
markets  that  is  displayed  by  the  German  manufacturers, 
then,  indeed,  the  future  for  the  American  electric  export 
business  will  be  very  bright. 

The  standard  practice  of  the  lighting  companies  in 
South  America  is  modeled  after  the  practice  of  their 
home  countries,  most  of  their  purchases  being  made  in 
the  country  where  the  control  of  the  stock  is  held  and 
from  which  most  of  their  engineers  come.  It  is  for  this 
reason  that  all  American  electrical  manufacturers  are 
observing  with  sympathy  and  interest  the  activity  of  one 
of  the  large  holding  companies  in  the  United  States 
which  has  acquired  a  number  of  central-station  properties 
in  the  smaller  cities  of  South  America,  particularly  in 
Brazil.  When  an  American  holding  company  secures 
an  interest  in  a  South  American  public  utility  company 
it  means  that  American  engineers  and  American  wiring 
standards  are  introduced,  the  benefit  of  which  accrues 
to  all  the  manufacturers  in  general. 

Competition  Is  Chiefly  National 

In  South  America  the  comjietition  very  largely  is  along 
national  lines,  and  consequently  there  should  be  no  jeal¬ 
ousy  between  American  manufacturers  in  the  foreign 
field,  as  the  success  of  any  one  manufacturer  in  intro¬ 
ducing  American  wiring  practices  results  in  a  lietter  op- 
ixirtunity  for  all  other  American  manufacturers.  No 
matter  what  the  rivalry  may  be  between  companies  in  the 
United  States,  every  American  electrical  man  abroad  is 
pleased  and  grateful  to  see  another  American  electrical 
manufacturer  secure  business  and  advance  American  wir¬ 
ing  practices. 

A  great -source  of  help  to  the  American  electrical 
manufacturer  visiting  the  South  American  market  is 
found  in  the  offices  of  the  commercial  attaches  of  the 
Department  of  Commerce,  who  are  extremely  accom¬ 
modating  and  helpful  to  the  salesmen  of  American  manu¬ 
facturers,  their  advice  and  information  being  of  great 
practical  value.  Inasmuch  as  the  steamship  companies 
and  cable  comjxinies  of  other  nationalities  all  very  prop¬ 
erly  do  what  they  can  to  help  the  manufacturers  of  their 
own  countries,  American  manufacturers  should  support 
similar  services  that  have  been  built  up  by  American 
capital. 

It  is  very  gratifying  to  observe  the  high  estimate  placed 
in  South  America  upon  the  quality  and  dependability  of 
American  electrical  material.  The  prices  of  American 


electrical  materials  are  considerably  higher  than  those  of 
European  manufacture,  but  it  is  my  observation  that 
in  all  cases  it  was  felt  that  American  electrical  materials 
and  practices  were  of  the  very  best  and,  despite  the  much 
higher  jirice,  it  appears  to  be  the  general  opinion  that 
the  American  product  was  worth  the  increased  charge. 
It  is  my  opinion  that,  despite  the  price  handicap,  our 
goods  may  be  sold  in  all  markets  in  very  large  volume 
by  applying  to  their  sale  the  same  methods  of  missionary 
work  and  adA’ertising  that  have  been  developed  in  mar¬ 
keting  similar  products  in  this  country. 

It  is  essential,  in  order  to  reap  the  greatest  benefit  from 
the  possibilities  that  are  open  to  American  manufacturers 
in  South  America,  that  this  country  invest  more  freely 
in  the  securities  of  South  America’s  public  utilities.  A 
study  of  the  returns  to  stockholders  in  the  United  States 
who  have  invested  in  South  American  utilities  proves 
that  the  field  offers  a  very  attractive  return  on  the  invest¬ 
ment,  with  a  high  rate  of  security  provided  the  manage¬ 
ment  is  trustworthy.  By  applying  the  experience  and 
efficiency  that  we  have  gained  in  the  operation  of  central- 
station  business  in  this  country  we  cannot  help  but  meet 
with  considerable  success  in  South  America. 

Recommends  U.  S.  Investment  in 
South  America 

It  was  the  unanimous  opinion  of  all  Americans  in 
South  America  with  whom  this  subject  was  discussed 
that  it  would  lie  very  much  more  beneficial  for  the  future 
of  the  United  States  to  invest  its  capital  in  the  utilities 
in,  Brazil  and  the  Argentine  Republic.  Chile  and  Peru, 
instead  of  lending  its  capital,  as  at  pre.sent,  to  the  Euro¬ 
pean  financial  agencies  that  support  the  manufacture  and 
exportation  of  Euroj^ean  electrical  material  to  South 
America.  It  was  the  opinion  of  those  consulted  that  the 
United  States  is  simply  lending  its  own  gold  to  its  com¬ 
petitors  to  use  against  us  in  this  market. 

The  German  electrical  manufacturers  have  shown  a 
great  deal  of  interest  in  the  South  American  market  and 
have  many  branches,  carrying  large  stocks,  in  all  the 
important  centers.  In  general,  the  German  products  are 
considered  to  be  decidedly  inferior  to  the  American  goods, 
although  they  are  usable  and  workable.  There  are  very 
few  British  electrical  lines  of  wdring  supplies  to  he  found 
in  South  America  with  the  possible  exception  of  power 
cables.  There  is  one  Belgian  manufacturer  of  motors, 
control  apparatus  and  wire  that  has  a  very  good  business 
in  Brazil.  An  Italian  manufacturer  of  motors  and  of 
fans  and  another  Italian  maker  of  wires  have  branches 
throughout  the  various  countries  and  do  an  excellent  busi¬ 
ness.  An  Italian  manufacturer  of  electric-heating  appli¬ 
ances  has  a  small  sale  in  Brazil.  The  Italian  interest  in 
the  electrical  industry  is  very  active  throughout  South 
America,  many  of  the  leading  jobbers  and  contractors 
being  Italian  and  several  imjxjrtant  central  stations  are  of 
Italian  ownership.  A  well-known  Dutch  manufacturer  of 
lamps  has  an  extremely  large  business,  a  Dutch  manu¬ 
facturer  of  w'ire  has  a  fair  business,  and  a  French 
manufacturer  of  wire  has  a  small  business,  mostly  of 
annunciator  and  office  wire.  Electrical  fixtures  are  manu¬ 
factured  lioth  in  Brazil  and  in  the  Argentine  Republic  by 
local  firms  which  do  a  considerable  business.  There  are 
two  wire  manufacturers  in  Brazil,  both  appearing  to  lie 
prosperous. 

In  these  countries  there  is  a  great  lack  of  capital  and 
an  appreciation  on  the  part  of  the  educated  classes  of 
the  necessity  for  development  of  the  public  utilities  by 
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American  or  European  capital.  In  Brazil  the  legal  rate 
of  interest  is  12  per  cent  per  annum,  but  the  average 
merchant  and  business  man  have  to  pay  considerably 
more.  One  can  secure  on  time  deposits  in  Brazil  from 
the  leading  banks  an  interest  rate  of  9  per  cent  per  an¬ 
num,  so  it  will  be  seen  that  the  country  offers  a  most 
excellent  field  for  investment. 


Merchandising  Methods  of  Berlin 
Electrical  Company 

PROGRESSIVE  merchandising  methods  are  not  con¬ 
fined  to  the  United  States.  In  Berlin  the  Berliner 
Stiidtische  Elektricitats  Werke  Aktien  Gesellschaft 
makes  use  of  elaborate  display  rooms,  newspaper  adver¬ 
tising,  illuminated  dwelling  houses,  illuminated  signs  and 
catchy  poster  effects  on  the  monthly  bills.  The  influence 
of  the  latter  was  measurable  by  the  large  numl)er  of  inqui¬ 
ries  that  came  each  month  for  the  particular  appliance  then 
advertised.  These  appliances  included  sewing  machine 
motors  and  sewing  lamps,  hot  water  accumulators,  wash¬ 
ing  machines  and  vacuum  cleaners.  The  same  method 
was  used  for  sj^ecial  publicity  on  the  deferred-payment 
plan.  In  addition,  a  model  of  the  comj>any’s  new  300,- 
000-kva.  ix)vver  plant  was  displayed  at  three  exhibits  held 
by  various  outside  organizations  during  the  past  year. 

To  facilitate  the  wiring  of  homes  and  the  purchase  of 
appliances,  the  company  made  arrangements  with  a  large 
number  of  contractors  and  dealers  for  financing  the  cus¬ 
tomers’  orders. 

h'or  this  purjwse  a  separate  organization  was  estab¬ 
lished.  The  customer  pays  a  certain  j^ercentage  down  and 
signs  an  agreement  with  the  company  to  pay  the  balance 
at  the  same  time  he  pays  his  lighting  bill.  To  cover 
overhead  and  interest  a  charge  of  5  per  cent  is  made 
for  payments  in  five  monthly  installments  or  10  per  cent 
for  ten  months.  Meanwhile,  the  company  advances  to 
the  contractor  or  dealer  the  unpaid  balance.  The  cus¬ 
tomer.  of  course,  has  the  use  of  his  purchase  during  the 
lx*riod  of  payment.  With  the  traditions  prevailing  in 
Germany  this  is  a  radical  innovation. 

The  com|>any  states  that  the  plan  is  meeting  with  in¬ 
creasing  favor  and  has  found  particular  application  for 
Christmas  purchases.  To  assure  the  purchase  only  of 
articles  coming  up  to  accepted  standards,  the  company 
maintains  a  testing  laboratory.  This  is  apparently  in  lieu 
of  a  nationally  functioning  organization  for  approving 
equipment  and  installations.  The  company  also  exercises 


supervision  over  the  contractors,  through  a  system  of  ap¬ 
provals  which  can  be  and  in  a  number  of  cases  have 
been  withdrawn  for  cause.  At  the  end  of  1926  there 
were  2,850  approved  contractors  or  contracting  firms. 

The  comjxiny’s  progressive  policy  evidently  pays. 
During  1926  the  number  of  low-tension  customers 
(presumably  residential,  commercial  lighting  and  small 
power)  increased  from  368,706  to  442,044,  a  gain  of 
almost  20  per  cent.  During  the  same  period  the  corre¬ 
sponding  connected  load  increased  from  516,915  kw.  t« 
555,698  kw.  and  the  total  connected  load  from  741,- 
417  kw.  to  801,203  kw. 


Residential  Customers  Use 
753  Kw.-Hr.  per  Year 

By  D.  F.  McCurrach 

Rate  Engineer  Northwestern  Electric  Company,  Portland,  Ore. 

XCLUSIVE  of  electric  water  heating,  residential 
customers  on  the  system  of  the  Northwestern  Elec¬ 
tric  Comi)any,  Portland,  Ore.,  used  an  average  of  753 
kw.-hr.  each  during  1927.  If  water  heating  is  included 


Range  sales  contribute  to  increasing 
domestic  consumption 

the  consumption  was  946  kw.-hr.  per  customer.  The 
number  of  residential  customers  and  the  average  annual 
consumption  per  customer  for  the  past  five  years  are 
shown  by  the  accompanying  curves.  This  system  em¬ 
braces  a  considerable  rural  territory  in  southwestern 
Washington,  which  has  a  tendency  to  lower  the  average. 
The  effect  of  adding  a  large  number  of  rural  customers 


Readily  accessible  appliance  display  stand  and  customers’  lounge  room  also  having  equipment  on  display 
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PRIMARY  RATE  FOR  RESIDENCE  LJGHTING  COVERING 
FIRST  100  HOURS  USE  OF  DEMAND 

75  per  cent  of  customers  pay  for  first  20  kw.-hr.  at  primary 
rate  and  balance  at  secondary  rate. 


Cents 

Per  Kw.-Hr. 


First  9  kw.-hr.  per  month .  8 

Next  70  kw.-hr.  per  month .  7 

Next  100  kw.-hr.  per  month .  6 

Excess  over  179  kw.-hr.  per  month .  6 

Heconilary  rate; 

First  50  kw.-hr.  per  month .  3 

All  excess  i)er  month .  2 


A  discount  of  5  per  cent  allowed  for  prompt  payment. 

Minimum  charge  for  liahtinR  .service  only  $1  per  month. 
Minimum  charge  for  lighting  .service  in  combination  with  heat¬ 
ing,  cooking  and  small  domestic  power  loads  in  excess  of  2  kw. 
eonnected,  $2  per  month. 


in  1925  is  clearly  shown  by  a  rise  in  the  customer  curve 
and  a  droj)  in  the  consumption  curve. 

The  gratifying  increase  shown  in  domestic  consump¬ 
tion  over  the  past  five-year  jieriod  is  of  particular  in¬ 
terest  in  view  of  the  fact  that  during  this  time  the  rates 
have  not  been  changed  and  the  showing  made  would 
seem  to  lie  an  indication  of  their  reasonableness,  as  the 
customer  has  seen  fit  to  utilize  this  service  in  increasing 
quantities.  Obviously,  this  would  not  have  been  the  case 
if  the  cost  of  service  had  been  found  burdensome  in 
any  way,  or  had  it  represented  a  large  percentage  of  the 
expense  of  maintaining  his  home.  The  principal  element 
contributing  to  this  increase  is  undoubtedly  ranges,  the 
saturation  of  which  has  increased  from  around  5  per 
cent  in  192,3  to  approximately  20  per  cent  at  the  present 
time.  Radio,  home-lighting  campaigns  and  appliance 
sales  efforts  also  have  contributed  in  a  large  measure  to 
this  upbuilding. 


A  Multi-Voltage  Industrial  Substation 


This  industrial  substation,  through  which  the  Fort 
Wayne,  Ind.,  works  of  the  Western  Gas  Construc¬ 
tion  Company,  a  subsidiary  of  the  Koppers  Company,  is 
served  by  the  IiKliana  Service  Corixiration,  may  be  taken 
as  a  good  example  of  mcxlern  construction  and  design. 
The  incoming  power  is  at  13,800  volts  and  serves  sec¬ 
ondary  demands  of  225  kva.  at  4.000  volts,  450  kva.  at 
460  volts  and  100-kva.,  single-phase  for  lighting  at 
115-230  volts.  Provision  is  made  in  the  design  for  pri¬ 
mary  metering  equipment  which  has  not  yet  been  installed. 


Electrical  Industry  Objects  Only  to  Power  Feature 

of  Boulder  Dam  Bill 

An  Interview'  With 
R.  H.  Ballard 

President  Southern  California  Edison  Company 


PROPOSED  legislation  in  recent  years  has 

i.  V  attracted  more  attention  or  has  been  more 
involved  in  |)olitics  that  the  Swing-Johnson  bill  to 
provide  governmental  flood  control  and  power  devel¬ 
opment  on  the  Colorado  River.  Failure  of  the  hill 
to  pass  has  been  laid  partly  at  the  door  of  the  pri¬ 
vately  operated  utilities  of  the  nation  and  partly  to 
opposition  of  the  basin  states,  notably  Arizona.  It 
is  the  proposal  to  put  the  government  into  the  pow’er 
business  and  the  unjust  accusation  made  against  the 
light  and  powder  utilities  of  blocking  the  bill  that  con¬ 
cern  me  and  upon  which  I  feel  strongly,”  declared 
R.  H.  Ballard,  president  of  the  Southern  California 
Edison  Company  to  a  representative  of  the  Electri¬ 
cal  World  recently. 

“One  point  should  be  made  clear  to  the  ardent  sup¬ 
porters  of  the  Boulder  Dam  bill,  and  that  is  that  the 
electrical  industry  and  business  interests  of  the  na¬ 
tion  oppose  on  principle  all  schemes  which  would  put 
the  government  into  business  and  do  object  most 
emphatically  to  the  provision  still  retained  in  the  bill 


1 


authorizing  the  government  to  build  and  operate 
power  plants  at  Boulder  Dam  in  violation  of  the 
policy  laid  down  in  the  federal  water-power  act 
passed  by  Congress  in  1920,  after  more  than  ten 
years  of  deliberation. 

“If  the  bill  should  be  amended  to  remove  this 
objection  it  would  still  provide  the  benefits  sought 
for  and  permit  repayment  of  the  cost  of  the  dam  to 
the  government.  It  could  also  provide  that  the  gov¬ 
ernment  construct  the  dam  and  that  the  power  devel¬ 
opment  be  made  under  the  provisions  of  the  national 
law’  and  be  subject  to  regulation  by  the  Federal 
Power  Commission.  Any  agency  —  municipal  or 
corporate — desiring  to  develop  power  at  the  dam 
could  then  apply  to  the  Federal  Power  Commission 
for  a  license  to  do  so.  Moreover,  the  hill  in  its 
amended  form  would  no  doubt  prove  less  objection¬ 
able  to  Arizona  and  Nevada,  which  have  insisted  that 
they  receive  revenue  from  power  equivalent  to  the 
taxes  they  would  otherwise  receive  if  power  develop¬ 
ment  was  carried  out  by  private  capital.” 
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Fixed  Par  Versus  No-Par  Stock 

Practice  is  divided  between  two  systems  of  issuing 
stock.  Massachusetts  considers  legalizing 
the  issue  of  shares  without  par 


Has  the  issue  of  no-par  stock  l)econie  an  established 
institution  in  public  utility  finance  ?  The  question 
is  again  brought  forward  by  the  introduction  of  a 
bill  in  the  Massachusetts  Legislature  providing  for  the 
legalization  of  the  practice.  Massachusetts  early  intro¬ 
duced  legislation  prohibiting  the  use  of  no-par  stocks  and 
has  l)een  more  or  less  a  leader  among  those  states  where 
iio-par  stock  is  prohibited. 

Practice  in  respect  to  par  is  divided.  Its  use  in  the 
United  States  was  recommended  in  1911  in  a  rejxjrt  to 
Congress  by  the  Railroad  Securities  Commission,  gen¬ 
erally  called  the  Hadley 
Commission.  It  was  first 
introduced  in  New  York 
State  in  1912.  No-par 
stock  is  now’  ijermitted, 
in  so  far  as  common 
shares  are  concerned,  in 
about  three-fourths  of 
the  states,  and  preferred 
shares  without  par  value 
may  be  issued  in  apj^roxi- 
mately  half  of  the  states. 

In  some  of  the  states 
there  are  further  re¬ 
strictions  upon  such  issue 
in  the  case  of  public 
utilities.  Last  year 
jKJwer  and  light  financing 
in  the  United  States  in¬ 
volved  a  total  of  about 
$150,000,000  in  the  form  of  common  stock,  and  the  bulk 
of  this  was  issued  in  shares  without  i)ar  value.  Further¬ 
more,  a  large  proportion  of  i)referred  stock  has  recently^ 
l)een  issued  in  no-par  shares.  Legislative  changes  have 
l)een  instituted  in  several  of  the  states  to  facilitate  the 
issuance  of  stock  without  par  value. 

That  there  are  two  sides  to  the  question  is  emphasized 
by  the  recent  attack  of  a  leading  economist  u]X)n  the  issue 
of  no-par  stock.  In  “Wall  Street  and  Main  Street” 
Prof.  W.  Z.  Ripley  referred  to  the  issue  of  no-par  stock 
as  “an  egregious  malversation  of  the  rights  of  sharehold¬ 
ers  and  of  the  public  generally.”  He  states,  further,  that 
no-par  stock  “w'idens  the  opportunity  for  resort  to  setting 
up  a  so-called  initial  surplus  upon  the  creation  of  a  cor¬ 
poration.  and  that  it  distinctly  tends  to  enhance  the  danger 
of  misrepresentation  of  expected  dividends.”  Elsewhere 
he  adds:  “Is  it  not  obvious  that  the  absolute  and  uncon¬ 
trolled  power  afforded  to  those  new’  charters  to  fix  the 
price  of  each  new  issue  of  shares  independently  of  all 
others  reduces  the  whole  matter  to  the  merest  gamble  on 
the  integrity  and  judgment  of  the  corporate  officers  and 
directors?  Most  of  all.  is  it  not  feared  that  this  no-par 
device  is  utterly  unsuited  to  all  public  service  companies 
wherein  by  all  the  principles  of  sound  regulation  the  issue 
of  securities  ought  not  to  exceed  the  actual  amount  of  the 


investment?  Inasmuch  as  the  issuance  of  no-par  shares 
cuts  the  ground  from  under  any  attempt  to  correlate 
closely  the  amount  of  the  investment  and  to  save  its  par 
value  for  the  securities,  it  is  clear  that  regulation  and 
non-par  shares  are  utterly  incompatible  one  with  another.” 

Specific  Objections  to  No-Par  Stock 

Apart  from  the  statements  just  quoted  with  respect  to 
no-par  stocks,  any  opposition  or  criticism  which  exists 
apj)ears  to  be  based  on  technical  or  practical  phases  of  the 
question.  Certain  accounting  complications  arise  in  con¬ 
nection  with  no-par 
stock,  especially  with  re¬ 
spect  to  the  balance  sheet, 
and  a  uniform  solution  is 
still  lacking. 

It  was  brought  out  in 
the  Hadley  Railroad  Se¬ 
curities  Commission’s  re- 
'  jxirt  in  1911  that  no-par 
stock  permits  inflation  by 
making  it  easy  to  create 
an  excessive  numl)er  of 
shares.  The  same  rejxirt 
raises  the  point  that  no- 
l)ar  stock  divides  com- 
f)anies  into  two  classes, 
those  having  par  value 
shares  and  those  having 
no-par  value  shares,  and 
that  this  creates  con¬ 
fusion.  In  some  states  the  authorities  have  refused 
licenses  to  form  corporations  because  the  non-par  fea¬ 
ture  involves  the  compilation  of  fees  which  have  l)een 
fixed  by  statute  on  the  basis  of  the  par  value.  It  was 
stated  that  transfer  fees,  stock  taxes,  fees  for  oj^ration 
in  foreign  states,  etc.,  may  be  based  upon  arbitrary  figures 
in  excess  of  the  fair  value  of  the  stock.  The  argument 
also  has  been  advanced  that  relieving  the  stockholders 
from  discount  creates  an  unfair  liability  to  creditors. 

After  considering  the  matter  from  every  angle,  how¬ 
ever,  the  commission  decided :  “We  do  not  l)elieve  that 
the  retention  of  the  hundred-dollar  mark,  or  any  other 
dollar  mark,  on  the  face  of  the  share  of  stock  is  of  essen¬ 
tial  importance.  We  are  ready  to  recommend  that  the 
law’  should  encourage  the  creation  of  companies  whose 
shares  have  no  par  value  and  permit  existing  companies 
to  change  their  stock  into  shares  w  ithout  |)ar  value  when¬ 
ever  their  convenience  requires  it.  After  such  conversion, 
any  new  shares  could  be  sold  at  such  price  as  was  deemed 
desirable  by  the  board  of  directors  with  the  requirement 
of  publicity  as  to  the  proceeds  of  the  sale  of  such  shares 
and  as  to  the  disposition  thereof,  giving  to  the  old  share¬ 
holders.  except  in  some  cases  of  reorganization  or  con¬ 
solidation,  prior  rights  to  subscril)e  pro  rata,  if  they  so 
desired,  in  proportion  to  the  amount  of  their  holdings;” 


Professor  Ripley;  The  issue  of  uo-par  stock 
is  an  egregious  malversation  of  the  rights  of 
shareholders  and  of  the  public  generally. 

Hadley  Commission :  If  V  do  not  believe  that 
the  retention  of  the  hundred-dollar  mark,  or 
any  other  dollar  mark,  on  the  face  of  the  share 
of  stock  is  of  essential  importance.  We  are 
ready  to  recommend  that  the  law  should  en¬ 
courage  the  ereation  of  companies  zvhose  shares 
have  no  par  value,  and  permit  existing  com¬ 
panies  to  change  their  stock  into  shares  n^ithout 
par  value. 
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The  commission,  moreover,  goes  on  to  jx)int  out  that 
there  are  outstanding  advantages  in  the  issue  of  no-par 
stock  where  two  companies  whose  shares  have  different 
market  values  consolidate.  “It  has  been  the  custom  to 
equalize  the  difference  by  the  issue  of  extra  shares  of  the 
consolidated  company  to  the  owners  of  the  higher  priced 
stock.  This  practice  has  always  tended  to  produce  in¬ 
crease  of  capital  issues  and  may  readily  cause  the  new 
stock  to  l)e  issued  for  a  consideration  less  than  its  par 
value.  I'he  only  alternative  was  to  scale  down  some  of 
the  old  stocks,  and  this  often  involved  serious  difficulties, 
both  of  business  jxjlicy  and  of  law.  By  the  simple  expe¬ 
dient  of  omitting  the  dollar  mark  from  the  new  shares, 
the  numl)er  can  l)e  adjusted  to  the  demands  of  financial 
convenience  without  danger  of  misrepresentation  or  sus¬ 
picion  of  unfairness  to  any  one.” 

In  the  case  of  reorganizations  the  advantage  of  shares 
without  par  value  is  even  more  obvious.  Says  the  com¬ 
mission’s  reix)rt:  “It  is  here  that  the  necessity  and  jus¬ 
tice  of  getting  money  from  stockholders  is  greatest.  It  is 
here  that  the  im|X)ssibility  of  getting  them  to  pay  par  for 
new  shares  is  most  conspicuous.  We  believe  that  in  such 
cases  the  iniblic  interest  would  l)e  subserved  and  the 
speedy  rehabilitation  of  the  roads  promoted,  by  requiring 
the  conversion  of  common  stock  and  encouraging  the 
conversion  of  the  preferred  stock  into  shares  without  par 
value,  the  certificates  sim])ly  indicating  the  proportionate 
or  preferential  claims  of  the  holders  upon  assets  and  upon 
such  profits  as  might  from  time  to  time  be  earned.” 
While  the  discussion  is  dealing  with  the  railroads  rather 
than  the  jwwer  and  light  situation,  it  is  obvious  that  the 
principles  apply  equally  in  the  latter  case. 

Advantages  of  No-Par  Stock 

Advocates  of  no-par  value  shares  maintain  that  their 
cardinal  merit  is  accuracy.  Par  value  printed  on  a  share 
of  stock,  it  is  urged,  is  not  necessarily  a  true  indication  of 
its  real  value.  Its  value  obviously  dej^ends  on  the  cor¬ 
poration’s  net  earnings  and  assets  l)oth  past  and  future, 
rather  than  on  the  figures  printed  on  the  certificate. 
Basically,  a  stock  certificate  is  nothing  more  or  less  than 
a  statement  of  ownership  of  a  proportionate  share  of  the 
assets  of  some  business  or  organization.  It  is  i)robable, 
say  its  advocates,  that  the  statement  of  an  artificial  par 
value  of  such  share  is  cajiable  of  producing  much  more 
misunderstanding  than  the  share  without  par  value.  Nat¬ 
urally,  shares  of  stock  find  their  natural  level,  as  with  any 
other  si)ecies  of  property,  in  an  open  market,  and  the 
purchaser  or  holder  is  not  deceived  by  any  false  or  fic¬ 
titious  face  value  of  his  certificate.  It  would  not  be 
difficult  to  obtain  innumerable  examples  of  shares  in  min¬ 
ing  and  similar  ventures  with  a  nominal  value  of  $100, 
but  which  actually  are  worthless  or  nearly  so.  Par  value 
printed  on  a  certificate  makes  it  easy  for  promoters  to 
extract  money  through  the  irresistible  attractiveness  of 
offering  a  $100  share  of  stock  for  $50. 

Possibly  the  strongest  argument  j)ut  forth  by  advocates 
of  no-par  stock  is  that  already  mentioned  by  the  Hadley 
Commission,  that  the  method  simplifies  consolidation  and 
reorganization.  When  the  par  value  of  a  stock  is  not 
fixed  the  numl)er  of  shares  can  be  readily  adjusted  to  the 
demands  of  financial  convenience,  thus  affording  relief 
from  an  undue  inflexibility  of  financial  set-up.  This  is  a 
matter  of  decided  importance  in  view  of  the  large  number 
of  capital  reorganizations  in  the  power  and  light  industry 
at  the  moment. 


Another  argument  put  forth  by  advocates  of  no-par 
stock  is  that  the  incentive  for  the  over-valuation  of  assets 
in  order  to  balance  the  books  at  the  time  of  reorganization 
is  reduced.  Properties  can  be  placed  on  books  at  a  fair 
value  and  capital  stock  can  be  credited  at  the  same  value. 
In  this  way  promoters  are  deprived  of  the  advantage  of 
inflated  capitalization  and  the  attention  of  the  investing 
public  is  focused  upon  the  real  value  of  the  shares.  This 
discourages  the  carrying  of  fictitious  values  in  balance 
sheets  of  good  will,  patents  and  the  like,  and  in  an  effec¬ 
tive  way,  without  delaying  or  embarrassing  legitimate 
enterprises,  carries  out  the  purposes  of  the  so-called  blue 
sky  laws.  Again,  if  there  is  no  par  there  can  l)e  no  dis¬ 
count,  so  the  stockholder  is  relieved  of  the  liability  for 
discount  resulting  from  purchase  of  stock  at  less  than  par. 

The  opposition  to  no-par  stock  in  Massachusetts  is 
rather  a  long  story  and  one  based  on  financial  princij)les 
which  have  been  adopted  in  New  England  for  many 
decades.  In  arguing  for  the  passage  of  the  bill,  counsel 
for  the  Electric  and  Gas  Association  stated  that  “If  the 
gas  and  electric  companies  had  no-par  value  stock,  the 
half-truths  which  have  brought  so  much  ill  will  to  utili¬ 
ties  in  Massachusetts  would  Ije  forestalled.  The  habit  of 
the  general  public  in  quoting  utilities  as  obtaining  large 
dividends  should  be  quoted  on  the  par  value  plus  the 
premium  actually  paid  in  by  the  shareholder.” 


Oil  Well  Pumping  with  Electricity 

IN  SPEAKING  to  the  convention  of  the  Oklahoma 
Utilities  Association,  O.  A.  Jennings  of  the  Oklahoma 
Gas  &  Electric  Company  presented  twelve  s|)ecific  reasons 
why  beam  pumping  of  oil  wells  is  l)etter  performed  with 
electricity  than  with  other  forms  of  power.  Since  his 
company  took  on  about  36,000  kw.  of  oil  field  load  in 
1927  it  seems  that  Mr.  Jennings  should  speak  with  ade¬ 
quate  authority.  The  twelve  reasons,  all  of  them  con¬ 
tributing  to  lowered  cost  and  increased  production,  are: 

1.  Power  shutdowns  for  repairs  to  prime  movers. 

2.  Easier  on  belts  and  rig,  which  results  in  less  time  down  for 
breakage  and  repairs. 

3.  Actual  experience  shows  rods  unscrew  less  often  and  break 
less  often  because  of  the  more  even  and  steady  motion  of  the  beam. 

4.  Regular,  even  motion  and  exact  number  of  pumping  strokes 
per  minute  of  pumping  time  means  more  oil  lifted. 

5.  Fewer  rod  jobs  and  lost  motion  due  to  shutdown  time. 

6.  Even  motion  of  beam  means  less  “whipping”  or  “spring”  of 
rods  in  deep  holes. 

7.  Less  time  for  complete  pulling  job.  No  sticking  on  center, 
no  stalling  of  back-firing,  no  clutch  troubles.  Not  necessary  for 
one  of  the  well  gang  to  be  making  frequent  trips  to  engine  house 
to  kick  off  engine.  All  men  on  “derrick  floor” ;  that  is,  “on  tlie 
job  all  the  time." 

8.  Not  affected  by  freezing  of  water  lines,  water  in  gas  lines, 
low  steam  pressure,  poor  mixture  in  cold  weather  or  too  rich  mix¬ 
ture  in  hot  weather. 

9.  Ring  oil  bearings  do  away  with  the  necessity  of  daily  oil¬ 
ing  and  the  attendant  danger  from  neglect  of  this  duty. 

10.  Fire  risk  loss — insurance,  both  fire  and  compensation,  lower 
in  electrically  equipped  plants. 

11.  Impossible  for  motor  to  run  away,  no  exploding  flywheels, 
no  torn-up  rigs. 

12.  Salvage  value  of  equipment  higher  than  any  other  oil  field 
power  equipment. 

The  electrical  equipment  for  beam  well  pumping  con¬ 
sists  of  a  double-rated  motor  in  capacities  of  10/25- 
15/30  and  30/65  hp.,  the  lower  rating  used  for  pumping, 
the  higher  rating  for  pulling  out  the  rods  and  tubing 
when  the  wells  .sand  up  or  other  troubles  occur.  his 
equipment  is  carried  in  stock  by  manufacturers  and  many 
oil  companies  keep  extra  motors  in  their  warehouses. 
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Portable  Lamps  Increase  Revenue 

By  M.  Luckiesh 

Director  Lighting  Research  Laboratory,  National  Lamp  Works, 
Cleveland,  Ohio 

The  present  rate  at  which  portable  lamps  are  being 
l)ought  is  approximately  0.3  unit  per  home  per  year, 
representing  an  average  expenditure  of  aljout  $3.60  per 
customer  per  year.  Six  additional  portable  lamps  can 
readily  be  justified  in  the  average  home.  The  lighting 
equipment  for  a  “conservative  ideal”  home,  based  on  the 
minimum  requirements  for  utilitarian  and  convenient 
lighting,  includes  an  average  of  8.5  portable  lamps.  Bed¬ 
rooms  account  for  2.5  portables.  The  remaining  six  are 
distributed  elsewhere.  However,  extensive  surveys  indi¬ 
cate  that  there  is  an  average  of  only  2.8  portable  lamps  per 
home.  Considering  the  present  wired  homes,  therefore, 
six  additional  portables  would  make  a  potential  market 
for  more  than  100.000,000  portables,  or  sixteen  times 
as  many  as  were  sold  last  year. 

The  portable  lamps  in  use  in  the  home  account  for 
at  least  49,000,000  sockets.  The  existing  potential  mar¬ 
ket,  however,  w’ould  require  a  ix)ssible  addition  of  at 
least  100,000,000  sockets,  an  equivalent  of  5,000,000  new 
residential  customers.  Five  million  new  residential  cus¬ 
tomers  is  greater  than  the  number  added  to  central -sta¬ 
tion  lines  in  the  past  three  years  and  is  nearly  one-third 
of  the  total  number  of  residential  customers  in  this 
country. 

A  200-watt,  direct-indirect,  portable  operating  one 
hour  per  day  (average  .socket)  increases  the  average  anr 
nual  gross  revenue  $5.08.  Five  small  portables  contain¬ 
ing  50  watts  each,  burning  one  hour  ])er  day.  would 
increase  the  average  annual  gross  revenue  $6.36.  The 
addition  of  these  six  portables,  one  direct-indirect  and 
five  small  portables,  would  alone  increase  the  average 
annual  gross  revenue  |)er  residential  customer  from 
$27.89  to  $39.33,  or  41  j^er  cent.  As  long  as  rates  remain 
unchanged  much  of  this  increase  in  gross  revenue  is 
really  increase  in  net  revenue. 

Portable  lamps  may  provide  proper  and  convenient 
lighting  and  add  much  to  the  cheerfulness  of  the  home. 
The  portable  also  earns  its  keep  when  not  lighted  Ijecause 
of  its  decorative  value.  Furthermore,  it  is  one  piece  of 
lighting  equipment  which  is  quite  often  lighted  purely  for 
the  charm  or  decorative  note  which  it  introduces  in  the 
home. 


Selling  Electric  Refrigeration 

The  electric  refrigeration  committee  of  the  National 
P.lectric  Light  Association  has  recently  issued  a 
booklet  constituting  a  general  outline  of  suggested  year- 
round  sales  and  merchandising  activities.  “Selling  the 
‘Idea’  of  Electric  Refrigeration”  is  offered  as  an  aid  for 
a  more  inteiisive  and  more  effective  marketing  of  electric 
refrigeration.  The  activity  proposes  a  co-operative  mar¬ 
ket  development  effort,  bringing  together  the  local  elec¬ 
tric  refrigeration  interests,  the  electric  light  and  power 
com] tallies,  the  electric  dealers  and  contractor-dealers, 
department,  hardware,  housefurnishing,  dry  goods,  gen¬ 
eral  stores  and  other  distribution  channels. 

Py  way  of  practical  illustration  the  mailing  pieces  and 
advertisements  now  being  used  by  an  electric  light  and 
power  company  that  is  said  to  have  made  marked  prog¬ 
ress  in  the  building  of  an  electric  refrigeration  load  are 
shown.  These  items  are  personalized  in  each  case  with 


the  name  of  the  individual  electric  customer.  It  is  espe¬ 
cially  pointed  out  that  in  this  or  in  any  other  direct  mail 
campaign  a  list  of  prospects  should  be  very  carefully 
selected  and  prepared.  It  is  stated  further  that  this  or 
any  other  advertising  activity  cannot  be  expected  to  pro¬ 
duce  sales  unless  the  utility  and  other  refrigeration  dealers 
carefully  plan  ahead  and  follow  through  with  a  well- 
organized  personal  solicitation.  This  co-operative  plan 
is  not  offered  as  a  substitute  for  the  activity  of  manu¬ 
facturers,  but  is  designed  to  pave  the  way  by  selling  the 
idea  of  refrigeration  without  any  reference  to  particular 
makes  or  types. 


Appliance-Use  Cost  Meter 

The  cost  of  energy  consumed  by  various  appliances 
and  devices  is  a  matter  of  moment  to  all  electric 
service  users  and  it  is  particularly  of  interest  to  those 
customers,  present  and  prospective,  on  rural  and  farm 
lines.  The  obvious  reason  for  this  interest  among  rural 
users  is  that  it  is  necessary  for*  this  class  to  make  large 
use  of  energy  for  other  than  lighting  alone  in  order  to 
benefit  fully  from  the  service  and  to  make  the  supply  of 


Meter  at  top  of  board  successively  shores  cost  of 
operating  each  device  indicated  in  panels 


that  service  at  lea.st  not  unprofitable  to  the  utility.  The 
engineering  department  of  Iowa  State  College  devised  a 
display  arrangement  which  shows  in  cents  the  costs  of 
using  various  appliances  and  equipments  at  a  rate  of  10 
cents  per  kilowatt-hour.  This  display  was  set  up  under 
the  direction  of  Prof.  Frank  D.  Paine  of  the  department, 
who  is  also  director  of  the  Iowa  rural  electrification 
project. 

The  operation  of  the  display  is  simple.  It  consists  es¬ 
sentially,  as  shown  in  the  illustration,  of  a  l)oard  on 
w'hich  is  mounted  an  indicating  wattmeter  calibrated  in 
cents  per  hour  and  a  number  of  plates  which  are  illu¬ 
minated  in  turn  to  identify  the  appliances  as  they  are 
turned  on  and  off  by  a  flasher. 

The  display  was  made  up  originally  to  serve  as  the 
exhibit  of  the  rural  electrification  project  at  the  conven-r 
tion  of  the  Iowa  Farm  Bureau  Federation.  At  this 
convention  the  display  was  seen  by  more  than  3,0CX)  farm¬ 
ers  and  farmers’  wives  of  the  state,  in  whom  it  excited 
much  interest.  Following  the  convention  the  exhibit  has 
been  in  continuous  use  by  utility  companies  throughout 
the  state  on  loan  from  the  college. 
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Motor  Starting  Current  Vs.  Lighting  Flicker 

To  the  Editor  of  the  Electrical  World: 

In  a  study  of  the  effect  of  motor  starting  currents  on 
the  voltage  of  a  combined  light  and  power  underground 
alternating-current  network  it  is  essential,  as  in  all  engi¬ 
neering  studies,  that  careful  consideration  he  given  to  the 
factors  from  w'hich  mathematical  conclusions  are  drawn. 
H.  L,  Wallau,  in  his  article  “Motor  Starting  Current  \"s. 
Lighting  Flicker,"  in  the  Electrical  World  of  Jan. 
28,  1928,  has  set  up  certain  derived  formulas  from  which 
he  would  determine  the  allowable  ratings  of  motors  to  be 
installed  on  a  network.  Let  us  examine  some  of  the 
factors  used  in  deriving  the  formulas: 

(a)  One-Way  Feed. — This  is  rather  unusual  hut  it  is 
assumed  that  Mr,  Wallau  refers  to  a  motor  installation 
somewhat  isolated  from  the  network  proi>er.  It  is  hardly 

conceivable,  h  o  w'- 


Motor  starting  current  on  under¬ 
ground  a.c.  netieork  comes 
from  more  than  tieo  banks  of 
transformers 


ever,  that  it  would 
be  so  isolated  as  to 
have  only  one  trans¬ 
former  bank  as  a 
source  of  current. 
One  bank  may  he 
considerably  closer 
to  the  motor  in¬ 
stallation  than  sev¬ 
eral  others,  but  this 
does  not  justify  the 
assumption  that  all 
the  other  hanks 
may  be  neglected  in 
calculations  of  cur¬ 
rent  fed  to  the  mo¬ 
tor.  This  is  espe¬ 


cially  true  when  the  network  transformers  have  high 
inherent  impedances,  as  is  generally  the  case. 

(b)  Two-Way  Feed. — The  same  reasoning  applies 
here  as  was  noted  above  for  a  one-way  feed.  Trans¬ 
formers  located  at  distances  further  than  one-half  block 
from  the  motor  must  also  be  taken  into  account.  This 
may  lie  shown  by  the  case  indicated  by  the  accompanying 
sketch,  in  which  we  have  a  networked  section  with  100- 
kva.  transformers  uniformly  spaced  and  with  400-ft, 
blocks  and  a  three-phase  motor  installation  at  M.  The 
motor  location  which  will  result  in  the  greatest  voltage 
disturbance  in  its  immediate  vicinity  is  evidently  in  the 
center  of  the  block,  as  shown.  The  motor  current  will 
be  split  up  among  the  surrounding  banks.  However, 
since  the  average  network  system  may  not  lie  as  “stiff" 
as  this  one,  only  the  transformer  banks  wdthin  1^  blocks 
from  the  motor,  as  the  Ixiundary  line  on  the  sketch  indi¬ 
cates.  are  included  in  the  computations. 

The  combined  cable  and  transformer  impedances  from 
all  the  included  transformer  banks  to  the  motor  M  will 
he  0.0076  ohm  (resistance  0.00303  ohm.  reactance 
0.00696  ohm),  assuming  10  ])er  cent  transformer  im- 
|x?dance  and  three  500-circ.mil  single-conductor  cables  in 
one  duct.  The  circuit  imj>edance  from  the  banks  A  and 
to  M,  which  alone  is  considered  by  Mr.  Wallau,  will 
be  0.01 16  ohm,  alxnit  50  jier  cent  higher  than  that  ob¬ 
tained  by  considering  the  six  other  lianks.  If  banks 
farther  away  were  also  taken  into  account  the  dis¬ 
crepancy  would  Ik*  larger.  It  is  apparent  that  the  motor 


size  as  determined  by  Mr.  Wallau’s  formulas  would  lie 
smaller  than  would  be  actually  allowable. 

Mr.  Wallau  has  given  a  value  of  15  per  cent  as  the 
average  power  factor  or  the  starting  current  of  induction 
motors.  It  is  believed  that  he  was  referring  only  to 
squirrel-cage  induction  motors  when  he  gave  this  fitjure, 
if  such  is  correct.  The  wound-rotor,  slip-ring  ty])e  of 
motor  using  a  resistance  starter  will  have  a  much  better 
starting  power  factor. 

The  ratio  of  resistance  to  reactance  for  the  circuit  will 
determine  the  influence  of  the  motor  power  factor  in  the 
regulation  of  the  circuit.  It  so  happens  that  in  the 
examjile  noted  alxive  this  ratio  is  such  that  motor  power 
factor  does  not  bear  an  important  part.  Thus  the  allow¬ 
able  motor  starting  current  increment  for  two  volts 
regulation  is  270  amp.  for  1 5  jier  cent  power  factor,  ?60 
amji.  for  50  j)er  cent  power  factor,  and  300  amp.  for  80 
per  cent  power  factor. 

No  attempt  should  he  made  to  calculate  an  allowable 
motor  starting  current  v.dthout  taking  fully  into  account 
the  actual  physical  layout  of  the  network  system,  the  type 
of  motor  and  the  motor  starter.  After  a  value  has  been 
determined  it  is  not  necessarily  the  maximum  allowable 
starting  current  for  the  motor.  It  represents  an  instan¬ 
taneous  value  and  must  lie  used  on  a  rate  basis.  For 
instance,  if  200  amp.  will  produce  a  two-volt  drop,  a 
motor  might  have  a  maximum  starting  current  value  of 
600  amj).  and  still  not  produce  an  objectionable  lijjht 
flicker  provided  the  600  amp.  are  obtained  at  a  definite 
time  rate  and  not  instantly.  That  is.  if  a  change  in  volt¬ 
age  at  the  rate  of  two  volts  per  second  is  not  objection¬ 
able.  then  the  allowable  motor  starting  current  can  lx; 
any  amount  so  long  as  the  rate  of  increase  is  not  greater 
than  this  value.  F.  E.  Johnson, 

Distribution  Engineering  Department. 

New  Oriean.s  Pubiic  Service,  Inc. 

New  Orleans,  La. 


Time  Lag  of  Spark  Gaps 

To  the  Editor  of  the  Electrical  World: 

I  have  just  read  one  of  the  editorials  in  the  March  17 
issue  of  the  Electrical  World,  entitled  “Time  Lag 
of  Spark  Gaps,”  commenting  on  the  work  done  by  J.  J. 
Torok  of  the  Westinghouse  company.  I  feel  that  the 
last  part  of  paragraph  three  of  this  editorial  may  be  mis¬ 
construed  and  the  impression  may  be  conveyed  that  the 
sphere  gap  is  not  satisfactory  as  a  measuring  instrunieut 
for  high  voltages.  The  actual  facts  are  that  this  work 
of  Mr.  Torok’s  has  demonstrated  that  while  the  sphere 
gap  has  a  time  lag  which  depends  iqx)!!  the  steepness  of 
wave  front  of  the  surges  impressed  on  it,  this  time  lag 
is  so  small  that  even  with  the  very  steejiest  wTive  fronts 
that  can  be  obtained  in  the  laboratory  the  impulse  ratio 
will  probably  not  be  more  than  10  per  cent  and  with 
the  steejKSt  wave  fronts  that  have  been  observed  due  to 
lightning  the  impulse  ratio  will  not  be  more  than  5 
jier  cent. 

In  fact.  Mr.  Torok’s  work  indicates  that  the  sphere 
gap  may  be  considered  quite  reliable  for  all  practical  pur¬ 
poses,  though  it  could  hardly  lie  classed  as  a  precision 
instrument.  However,  one  advantage  that  we  shall  gam 
as  a  result  of  Mr.  Torok’s  work  wdll  be  a  lietter  insight 
into  the  liehavior  of  the  sphere  gap  during  the  breakdown 
I^eriod,  and  as  a  result  we  shall  no  doubt  be  able  to  make 
better  use  of  it  as  a  measuring  instrument  than  we  have 
done  in  the  past.  Charles  Fortescue, 

Consulting  Transmission  Engineer. 

Westinghouse  Electric  &  Manufacturing  Company. 
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Hydro-Electric  Development 
and  Steam  Equipment 

Binary  Mixtures  in  Steam  Engineer¬ 
ing. — When  mixtures  of  two  substances, 
particularly  those  having  different  boil¬ 
ing  temperatures,  are  subjected  to  the' 
action  of  temperature  and  pressure, 
their  behavior  is  contrary  to  that  en¬ 
countered  with  simple  substances,  such 
as  water.  Ebullition  and  condensation 
temperatures  vary  under  constant  pres¬ 
sure  and  new  heat  cycles  and  character¬ 
istic  curves  descriptive  of  them  are  in¬ 
volved.  This  discussion  includes  refer¬ 
ences  to  a  number  of  articles  appearing 
in  foreign  publications  and  referring  to 
the  theoretical  and  practical  considera¬ 
tions  of  binary  mixtures  under  thermo¬ 
dynamic  and  border-line  conditions.  It 
is  stated  that  cyclic  processes  involving 
binary  mixtures  are  of  great  economic 
significance  when  applied  to  steam  eu- 
fines.  The  effort  to  produce  higher 
efficiency  leads  to  an  increase  in  the 
boiler  pressure,  but  even  at  the  highest 
technically  permissible  pressures  the 
evaporation  temperature  is  still  far  be¬ 
low  the  limit  permissible  by  the  strength 
of  the  materials  employed.  This  leads 
to  the  employment  of  binary  vapor 
engines  wherein,  for  example,  mercury 
is  used  in  the  upper  temperature  range 
and  water  in  the  lower.  It  is  contended 
that  the  same  end  may  be  attained  by 
using  a  solution  as  a  working  medium. 
The  heat  is  supplied  to  the  evaporator 
at  the  highest  permissible  temperature, 
while  the  heat  in  the  mixer  is  liberated 
at  a  temperature  which  is  suitable  for 
the  upper  range  in  the  heat  cycle  of 
the  conventional  steam  engine.  The 
steam  generated  in  the  evaporator  then 
performs  work  in  a  steam  engine  against 
the  mixer  pressure  and  is  afterward  ex¬ 
hausted  to  the  mixer. — Mechanical  En¬ 
gineering,  April,  1928. 


Units,  Measurements  and 
Instruments 

The  Testing  of  Audio  -  frequency 
Transformers  by  Means  of  the  Cathode 
Ray  Oscillograph. — M.  Kobayashi. — 
The  cathode-ray  oscillograph  may,  in 
the  opinion  of  the  author,  be  applied  to 
the  determination  of  the  characteristics 
of  apparatus  used  within  a  wide  range 
of  frequency.  The  application  to  the 
testing  of  audio-frequency  transformers 
is  described  and  the  impedance-fre¬ 
quency  characteristics  and  voltage-fre¬ 
quency  characteristics  are  obtained  vec- 
torially  from  the  elliptical  figure 
produced  by  the  cathode-ray  oscillo- 
S^aph.  The  author  has  made  several 
observations  in  connection  with  such 
test  work,  including:  The  impedance 
and  voltage  ratios  are  not  constant  for 
all  frequencies  and,  in  general,  separate 
tesonant  frequencies  exist  for  impedance 
and  voltage  ratios;  if  a  suitable  non- 
•nductive  resistance  is  connected  to  the 


secondary  of  the  transformer  the  impe¬ 
dance  and  voltage  ratio  are  stabilized 
against  frequency  variation;  it  is  de¬ 
sirable  in  the  design  of  the  transformer- 
coupled  amplifier  that  the  secondary  be 
shunted  by  a  certain  non-inductive  re¬ 
sistance,  and  the  transformer  coupling 
should  not  be  applied  to  the  amplifiers 
for  which  phase  distortions  are  unde¬ 
sirable. — Journal  of  the  Institute  of 
Electrical  Engineers  of  Japan,  Febru¬ 
ary,  1928. 

The  Impedance  Relay. — H.  A.  Mc¬ 
Laughlin  and  E.  O.  Erickson. — The 
devdopments  made  in  the  impedance 
relay  since  its  introduction  in  1923  are 
reviewed  by  the  author.  The  features 
of  construction  and  operation,  with  spe¬ 
cial  emphasis  on  the  methods  of  obtain- 


Directional-control  impedance  relay 


ing  proper  potential  for  the  restraining 
elements  without  the  use  of  high-voltage 
potential  transformers,  are  also  noted. 
The  use  of  potential  form  condenser 
type  bushings  is  discussed,  and  the  meth- 
^s  of  compensating  for  the  voltage 
drop  through  power  transformers  and 
for  the  shifting  of  the  secondary  neutral 
point  have  been  developed  in  connection 
with  the  use  of  low  voltage  potential. 
The  authors  state  that  the  impedance 
relay,  while  relatively  new  in  the  field 
of  protective  devices,  is  already  being 
used  extensively  both  in  this  country 
and  abroad.  Because  of  the  impossibil¬ 
ity  of  obtaining  satisfactory  results  with 
over-current  and  directional  relays  in 
some  cases,  and  the  objectional  time  de¬ 
lays  involved  even  when  selectivity  can 
be  obtained,  the  impedance  relay  is  re¬ 
ceiving  more  and  more  consideration. 
This  is  stated  to  be  a  step  in  the  right 
direction,  since  the  impedance  principle 
involves  a  relay  independent  of  system 
conditions  and  dependent  on  direction 
of  current  flow  for  its  operation  and  on 
distance  from  the  fault  for  its  time. 
Many  improvements  and  developments 
have  been  made  as  the  result  of  operat¬ 
ing  experience  which  has  resulted  in  a 
better  understanding  of  the  operation  of 
this  device. — Journal  of  the  American 
Institute  of  Electrical  Engineers,  April, 
1928.  .  .  .  . 


Transmission,  Substations  and 
Distribution 

A  General  Solution  for  Short  Trans¬ 
mission  Lines. — C.  M.  Longbottom. — 
The  author  has  endeavored  to  describe 
a  general  solution  by  which  voltage 
regulation  may  be  ascertained  quickly 
and  with  reasonable  accuracy.  The 
basis  of  this  method  is  the  circle  dia¬ 
gram  and  formulas  and  charts  are  given 
to  illustrate  the  contention  and  aid  in'  the 
solution  of  problems.  The  effect  of 
the  length  of  line,  the  line-phase  angle, 
the  load  power  factor,  the  regulation 
of  a  short  line,  and  regulated  and 
unregulated  line  values  are  given.  A 
tabulated  card  index  for  certain  standard 
conductor  sizes  is  offered  and  sug¬ 
gested  for  ready  reference  in  corre¬ 
lating  the  values  of  the  several 
factors  involved. — Electrical  Engineer 
(Australia),  Feb.  16,  1928. 

Safety  Interlock  for  High-Voltage 
Apparatus.  —  M.  Jumier.  —  It  is  cus¬ 
tomary  to  provide  inclosing  doors  for 
cells  in  high-voltage  indoor  power  in¬ 
stallations,  to  prevent  access  to  live 
parts.  An  arrangement  is  described  in 
this  article  by  which  all  such  doors  may 
be  closed  by  locks  operated  by  a  master 
key.  The  latter  may  be  kept  in  a  small 
metal  box,  located  near  the  main  oil 
switch.  This  box  has  a  hinged  cover, 
which  cannot  be  opened  until  the  oil 
switch  has  been  tripped.  Only  then  is 
it  possible  to  obtain  the  key  and  unlock 
the  doors  to  the  various  cells,  which  are 
now  dead.  On  the  other  hand,  the  oil 
switch  cannot  be  closed  until  every  cell 
door  has  been  closed  again,  the  key  has 
been  returned  into  the  box  and  the  lid  of 
the  box  has  been  shut.  In  addition,  red 
and  green  signal  lamps  are  connected  to 
all  doors  and  the  contact  in  the  box,  to 
show  the  attendant  optically  the  position 
of  doors  and  the  main  switch.  This  is 
claimed  to  be  the  most  foolproof  safety 
interlock  known. — Rc7>uc  Generate  de 
I'Electricite,  March  3,  1928. 

Three-Winding  Transformer  Banks. 
— G.  D.  Floyd. — Operating  features  of 
three-winding  transformer  banks  have 
been  considered  by  the  author.  A  theo¬ 
retical  study  of  simple  cases  of  parallel 
operation  of  typical  transformer  banks 
is  included,  showing  the  effect  of  vari¬ 
ous  methods  of  operation  on  the  maxi¬ 
mum  load  that  can  be  carried  on  the 
windings  and  the  con.sequent  reduction 
in  transformer  bank  capacity.  Some 
generalized  conclusions  are  drawn  from 
a  study  of  load  unbalancing  and  parallel 
operation;  a  three-winding  transformer 
where  load  is  taken  from  both  secondary 
and  tertiary  including  parallel  operation 
of  secondary  and  tertiary  windings  is 
essential  for  equal  division  of  loads 
among  the  transformers;  the  utilization 
of  available  capacity  becomes  greater 
as  the  number  of  banks  increases,  other 
things  being  equal ;  it  is  desirable,  from 
a  utilization  standpoint,  to  be  able  to 
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divide  the  110-kv.  bus  into  sub-systems; 
if  one  or  more  tertiary  groups  of  feeders 
are  lightly  loaded  and  the  others  rela¬ 
tively  heavily  loaded,  better  utilization 
of  available  capacity  can  be  made  by 
supplying  the  lightly  loaded  group  over 
the  reactor  bus,  and  opening  the  tertiary 
supply  from  its  transformer  bank,  and 
the  voltages  on  the  tertiary  group  of 
feeders  are  not  materially  different  for 
considerable  unbalance  in  tertiary  loads. 
— Electrical  News  (Toronto),  April  1, 
1928. 


Illumination 

Lighting  Spray  Booths.  —  A.  H. 
Nuckolls. — As  a  result  of  an  investi¬ 
gation  to  determine  the  most  desirable 
method  of  safeguarding  the  electric 
lighting  arrangements  for  spray  booths 
several  practices  have  been  developed. 
It  is  stated  that  in  such  work  there  arc 
two  distinct  phases  of  fire-  hazard  to 
consider,  the  volatile  liquid  solvents,  the 
vapors  in  admixture  with  the  air  being 
flammable,  and  the  non-volatile  solids  or 
residue,  which  are  flammable  and  easily 
ignited  under  moderate  heat.  The 
residue  and  vapors  when  present  in  the 
air  as  a  mist  or  cloud  may,  under  cer¬ 
tain  conditions  where  there  is  a  source 
of  ig^nition,  offer  a  flash  fire  or  explosion 
hazard.  In  order  to  obtain  information 
regarding  the  dangers  involved,  a  series 
of  measurements  were  obtained  of  maxi¬ 
mum  temperature  of  various  parts  of 
vapor-proof  and  mercury  vapor  lamps, 
fixtures  and  auxiliaries  by  means  of 
accurately  calibrated  thermocouples.  A 
series  of  tests  to  determine  the  surface 
temperatures  likely  to  cause  ignition  of 
spray  residues  such  as  are  commonly 
used  was  also  made.  A  series  of  spray 
tests  in  which  the  spray  was  applied 
directly  to  the  lighted  lamps,  fixtures 
and  auxiliaries  while  in  operation  was 
carried  out.  The  result  as  indicated  in 
temperature  readings  at  various  points 
on  standard  fixtures  is  offered  in 
condensed  form.  —  Laboratories’  Data 
(National  Board  of  Fire  Underwriters), 
March,  1928. 


Motors  and  Control 

The  Three-Phase  Compensated  In¬ 
duction  Motor. — Toshio  Sugie.  —  The 
various  advantages  and  relative  merits 
of  the  several  types  of  induction  motors 
and  of  a  compensated  machine  of  this 
type  are  compared  by  the  author.  The 
theory  of  the  comjiensated  induction 
motor  is  described  and  the  best  results 
with  respect  to  the  load  characteristics 
with  various  brush  positions  and  the 
effect  of  voltage  variations  and  of  fre¬ 
quency  variations,  as  obtained  with  a 
test  machine,  are  considered.  It  is 
stated  that  though  the  motor  has  a 
limitation  of  maximum  possible  capacity 
so  far  as  design  considerations  are  con¬ 
cerned,  there  is  no  obstacle  due  to  this 
limitation  with  the  motor  capacities 
ordinarily  used  for  industrial  purposes. 
This  device  is  said  to  possess  speed 
characteristics  and  starting  character¬ 
istics  comparable  to  those  of  a  wound- 
rotor  induction  motor  and  to  incorporate 
a  series  compensation  comparable  in  de¬ 


pendability  to  that  obtained  with  parallel 
compensation.  The  primary  windings 
are  arranged  in  the  stator  and  the  con¬ 
struction  is  stated  as  being  simplified. 
The  power  factor  approximates  90  per 
cent.  —  Journal  Institute  of  Electrical 
Engineers  of  Japan,  February,  1928. 


Heat  Applications  and 
Material  Handling 

Railroad  Bridge  Made  by  Arc  Weld¬ 
ing. — A.  G.  Bissell.  What  is  said  to 
be  the  first  all-welded  bridge  to  carry 
rail  traffic  has  recently  been  completed 
in  Pennsylvania.  The  details  of  design 
and  the  fabrication  procedure  have  been 
outlined  by  the  author  and  the  data  for 
material  and  labor  requirements  are  in¬ 
cluded.  A  series  of  tests  were  conducted 
upon  this  structure  to  determine  deflec¬ 
tion  and  vibration  by  running  a  loco¬ 
motive  across  the  bridge  at  various 
speeds. — Iron  Age,  April  12,  1928. 


Electrophysics,  Electro¬ 
chemistry  and  Batteries 

The  Effect  of  Impurities  and  Mois¬ 
ture  upon  the  Breakdown  Voltage  of 
Transformer  Oil. — Y.  Toriyama. — The 
voltage-current  curves  of  various  trans¬ 
former  oils  have  been  derived  by  the 
author  from  the  breakdown  value  when 
using  sphere  and  plate  electrodes.  It  is 
stated  that  the  results  indicate  that  the 
curves  are  influenced  not  only  by  the 
form  of  the  electrode  but  by  the  exist¬ 
ence  of  dust  and  moisture  in  the  oil. 
The  combined  effect  of  fibrous  dust  and 
moisture  upon  the  breakdown  voltage 
under  uniform  stress  is  given  particular 
consideration,  with  particular  reference 
to  the  former  impurity.  It  is  stated 
that  in  well-filtered  oil  this  fibrous  du.st 
is  very  thin,  and  it  has  been  assumed 
to  be  of  ellipsoidal  shape.  On  the  basis 
of  this  assumption,  the  breakdown  volt¬ 
age  of  the  transformer  oil  has  been 
calculated,  and  the  results  are  said  to 
correspond  closely  to  theoretical  con¬ 
siderations. — Journal  Institute  cff  Elec¬ 
trical  Engineers  of  Japan,  January,  1928. 

Extreme  Ultra-Violet  Spectra  Excited 
by  Controlled  Electron  Impacts. — K.  T. 
Compton  and  J.  C,  Boyce. — This  in¬ 
vestigation  is  the  outgrowth  of  an 
unsuccessful  attempt  to  photograph,  by 
ordinary  spectroscopic  methods,  the 
spectrum  of  soft  X-rays  excited  in  solid 
targets  by  the  impacts  of  electrons 
whose  energies  are  of  the  order  of  100 
volts.  Numerous  experimenters  have 
detected  such  radiation  by  photo-electric 
means,  and  the  desirability  of  securing 
a  direct  spectroscopic  check  on  the 
interpretation  of  the  breaks  found  in 
their  curves  of  photo-electric  current 
versus  bombarding  voltage  was  evident. 
A  modification  of  the  original  apparatus 
designed  for  use  in  the  study  of  gases 
under  somewhat  different  conditions 
from  those  hitherto  employed  permitted 
the  desired  determination.  In  this 
instance  gas  molecules  have  been  sub¬ 
stituted  for  the  solid  target  previously 
used  and  conditions’ so  adjusted  that  all 
radiation  from  them  arises  from  single 


impacts  by  electrons  of  known  and  con¬ 
trolled  velocity.  It  is  stated  that  the 
gases  have  also  been  handled  in  such 
a  manner  as  to  insure  such  a  high  degree 
of  purity  that  there  is  little  room  for 
doubt  regarding  the  origin  of  the 
lines  appearing  in  the  spectrum.  The 
apparatus  used  in  this  determination 
and  the  spectrograph  light  source  and 
the  method  of  handling  the  gases  are 
given  in  detail.  Data  regarding  the 
spectra  of  helium  and  neon  and  argon 
are  included. — Journal  of  the  Franklin 
Institute,  April,  1928. 

Miscellaneous 

A  New  Method  of  Separating  the 
Hydraulic  Losses  in  a  Centrifugal 
Pump. — Michael  D.  Aisenstein.— 
Particulars  of  a  method  by  means  of 
which  the  friction  and  shock  losses  of 
a  given  pump  may  be  determined  sep¬ 
arately  from  its  head-capacity  curve. 
The  author  has  concluded  his  mathe¬ 
matical  discussion  and  derivation  of 
formulas  with  the  analysis  of  a  specific 
problem  in  design.  A  consideration  has 
been  offered  of  the  apparently  incon¬ 
sistent  expression  for  hydraulic  effi¬ 
ciency  which  often  amounts  to  less  than 
the  actual  pump  efficiency.  The  latter 
includes,  besides  hydraulic  losses,  me¬ 
chanical  losses  such  as  disk  friction, 
friction  in  stuffing  boxes,  etc.  The  rea¬ 
son  for  this  inconsistency  is  said  to  re¬ 
pose  in  the  fact  that  the  theoretical  head 
in  feet  for  an  impeller  with  an  infinite 
number  of  vanes  is  never  producetl  by 
the  impeller  and  is  an  imaginary  quan¬ 
tity  because  the  average  actual  angle 
between  the  relative  velocity  and  periph¬ 
eral  velocity  is  always  less  than  the  cast¬ 
ing  angle  of  the  vane,  so  that  the  drop 
between  the  theoretical  head  in  feet  for 
an  impeller  with  an  infinite  number  of 
vanes  and  the  theoretical  head  in  feet 
for  an  impeller  with  a  finite  number  of 
vanes  does  not  consume  any  power  and 
is  not  a  loss. — Transactions  of  the 
American  Society  of  Mechanical  Engi¬ 
neers,  January-April,  1928. 

Physical  Properties  of  Lead  Cable 
Sheaths. — P.  Dunsheath. — The  author 
has  discussed  some  of  the  troubles  that 
may  arise  from  the  practical  use  of  lead 
cable  sheaths  owing  to  physical  weak¬ 
nesses  in  the  materials  utilized  and  has 
indicated  how  these  weaknesses  are  con¬ 
nected  with  the  inherent  grain  struc¬ 
ture  in  the  metal  and  the  streamline 
structure  due  to  the  extrusion  process. 
Existing  metallurgical  knowledge  is 
reviewed  and  illustrations  are  given 
from  the  author’s  investigation  into 
the  crystal  structure  of  cable  sheaths. 
Various  factors  involved  in  the  much- 
discussed  disintegration  by  vibration 
theory  are  examined  and  the  improve¬ 
ment  of  pure  lead  by  the  employment 
of  alloying  metals  is  treated^  both 
theoretically  and  practically.  Special 
apparatus  for  the  vibration  tests  is 
described  and  a  consideration  of  the 
“weld”  and  a  description  of  a  new  type 
of  cable  press  which  produces  a  cable 
sheath  that  is  weldless  are  also  noted.—- 
Journal  of  the  Institution  of  Electrical 
Engineers  (England),  March,  1928. 
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News  of  the  Industry 


Flood-Control  Bill  Appro¬ 
priates  $352,500,000 

The  Jones-Reid  flood-control  bill, 
carrying  provisions  which  critics  of  the 
measure  assert  involve  a  total  expendi¬ 
ture  far  beyond  a  billion  dollars,  was 
passed  by  the  House  of  Representatives 
this  week  by  a  vote  of  254  to  91.  It  had 
previously  passed  the  Senate  by  70  to  0. 
A  possible  presidential  veto  confronts  it. 

The  bill  authorizes  appropriation  of 
$325,000,000  for  flood  control  works  on 
the  Mississippi,  provides  $17,500,000  in 
addition  for  flood  control  on  the  Sac¬ 
ramento  River  in  California,  and  also 
makes  available  the  unexpended  balance 
of  $10,000,000  previously  authorized  for 
survey  of  reservoirs  on  tributaries  of  the 
Mississippi.  A  planning  board  to  be 
made  up  of  the  chief  of  the  army  Corps 
of  Engineers,  the  head  of  the  Mississippi 
River  Commission  and  a  civilian  en¬ 
gineer  is  charged  with  the  duty  of 
reporting  to  the  Executive  before  any 
definite  plan  of  control  is  carried  for¬ 
ward.  The  federal  government  is  pro¬ 
tected  against  damages  to  public  utili¬ 
ties,  which  leaves  them  at  liberty  to 
sue  for  loss  in  accordance  with  their 
constitutional  rights. 


Bay  State  Speaker  Against 
Hasty  Action 

Speaker  John  C.  Hull  of  the  Massa¬ 
chusetts  House  of  Representatives,  at  a 
hearing  Wednesday  before  the  joint 
rules  committee,  opposed  action  looking 
toward  further  public  utility  le^slation 
in  the  Bay  State  pending  a  decision  by 
the  courts  in  the  Worcester  rate  case. 
The  committee  was  considering  the 
resolve  for  an  investigation  of  ways 
and  means  for  further  regulation  of 
gas  and  electric  utilities  in  the  state. 
The  Mayors  of  Cambridge,  Somerville, 
Brockton,  Lowell,  Marlboro,  Revere  and 
Lawrence  favored  the  resolve.  Senator 
Caspar  G.  Bacon,  chairman  of  the 
committee  on  power  and  light,  also  de¬ 
clared  that  the  proposed  investigation 
should  wait  on  the  Worcester  case. 


Lackawanna  Road  Has  76- 
Mile  Electrification  Plans 

Coming  electrification  in  New  Jersey 
by  the  Delaware,  Lackawanna  &  West¬ 
ern  Railroad  will,  according  to  an  an¬ 
nouncement  made  by  President  J.  M. 
Davis  this  week,  include  the  Morris  & 
Essex  line  from  Hoboken  to  Dover,  the 
Passaic  &  Delaware  to  Gladstone  and 
the  Montclair  branch — a  total  of  76 
miles  of  road  or  173  miles  of  track,  at 
an  expenditure  of  approximately '  $14,- 
OOO.OOi).  Mr.  Davis  added: 

“Officials  of  the  company  are  care¬ 


fully  weighing  the  advantages  and  rela¬ 
tive  cost  of  purchasing  electric  power 
from  outside  companies  as  compared 
with  the  construction  of  a  generating 
plant  and  manufacturing  its  own  power. 
The  construction  and  equipment  of  the 
proper  power  plant  and  accessories 
would  cost  about  $4,250,000  and  would 
raise  the  total  cost  of  this  electrification 
work  to  the  neighborhood  of  $18,000,- 


PAYMENT  of  substantial  counsel 
fees  to  former  Senator  Irvine  L. 
Lenroot  of  Wisconsin  and  Richard 
Washburn  Child,  former  Ambassador 
to  Italy,  by  the  Joint  Committee  of 
National  Utility  Associations  was  re¬ 
vealed  on  Tuesday,  April  24,  at  the 
Federal  Trade  Commission’s  investiga¬ 
tion  into  public  utilities. 

Particulars  of  these  payments  were 
contained  in  the  testimony  of  Ira  L. 
Grimshaw  of  New  York,  assistant  direc¬ 
tor  of  the  joint  committee.  He  said  that 
Mr.  Lenroot  received  $20,000  to  oppose 
the  Walsh  resolution  proposing  the  in¬ 
quiry  before  the  Senate  interstate  com¬ 
merce  committee,  and  that  $7,500  was 
paid  to  Mr.  Child  for  writing  a  book 
for  the  joint  committee  about  the 
Boulder  Dam  project.  •  • 

Producing  an  account  book  taken  by 
the  investigators  from  the  files  of  the 
joint  committee,  Robert  E.  Healy,  chief 
counsel  for  the  commission,  asked  Mr. 
Grimshaw  to  identify  payments  noted 
m  it.  Mr.  Grimshaw  testified  that 
$5,000  had  been  paid  as  an  initial  fee 
to  Ernest  Greenwood,  a  former  news¬ 
paper  man,  for  writing  a  book,  “Aladdin 
U.  S.  A.,”  brought  out  by  Harper’s, 
and  that  J.  Bart  Campbell,  a  Washing¬ 
ton  newspaper  man,  was  receiving  $150 
a  month  from  the  committee  in  payment 
for  utility  news  gathered  by  him  and 
sold  to  the  joint  committee.  He  did  not 
act  as  a  publicity  agent. 

George  H.  Francis  of  New  York, 
auditor  for  the  joint  committee  and  the 
National  Electric  Light  Association,  tes¬ 
tified  that  besides  its  yearly  income  of 
more  than  $1,000,000,  the  N.E.L.A.  has 
handled  a  special  fund  for  educational 
and  research  work  to  which  the  larger 
power  companies  contribute  in  addition 
to  taking  care  of  the  deficiencies  in¬ 
curred  by  the  association. 

Mr.  Grimshaw  presented  a  table  of 
total  contributions  of  $1,000  or  more  by 
groups  of  utility  companies  to  the  Joint 
Committee  of  National  Utility  Associa¬ 
tions.  These  numbered  26  in  all,  the 
ten  largest  contributors  being:  Insull 


000,  Construction  work  will  be  started 
just  as  soon  as  the  Lackawanna  engi¬ 
neers  can  prepare  plans,  and  it  is  esti¬ 
mated  that  it  will  be  completed  within 
two  years.” 

Jackson  &  Moreland  of  Boston  have 
been  appointed  engineers  to  carry  out 
the  railroad  company’s  plans,  and  it  is 
probable  that  orders  for  all  equipment 
will  be  placed  within  sixty  days. 


companies,  $61,750;  Electric  Bond  & 
Share  companies,  $60,994;  Byllesby 
companies,  $36,992;  Brady  companies, 
$32,000;  North  American  companies, 
$28,000;  United  Gas  Improvement  com¬ 
panies,  $20,000;  Columbia  Gas  &  Elec¬ 
tric,  $20,000;  Public  Service  Electric 
&  Gas,  $20,000 ;  Doherty  companies, 
$16,000;  Stone  &  Webster  companies, 
$16,000.  _ 

Debate  on  Boulder  Dam  Bill 
Begins  in  Senate 

Discussion  of  the  Swing-Johnson 
Boulder  Dam  bill  was  beginning  in  the 
United  States  Senate  on  Thursday  as 
the  Electrical  World  closed  its  forms. 
Prediction  from  Washing^ton  is  that  the 
measure  will  be  before  the  Upper  House 
for  at  least  a  week. 

The  House  rules  committee  at  a  ses¬ 
sion  on  April  24  reached  no  decision  in 
the  matter  of  granting  priority  in  the 
consideration  of  the  Boulder  Dam  bill. 
Representative  Smith  of  Idaho,  chair¬ 
man  of  the  committee  having  jurisdic¬ 
tion,  is  requesting  a  rule  to  allow  six 
hours  of  general  debate  to  be  divided 
equally  between  those  favoring  and  those 
opposing  the  bill.  In  requesting  priority 
ruling  for  the  measure,  Mr.  Smith  stated 
that,  after  considering  the  matter  for  six 
years.  Congress  should  settle  the  con¬ 
troversy  by  enacting  legislation  author¬ 
izing  construction,  subject  to  ratifica¬ 
tion  by  six  of  the  seven  states  involved. 
Qiairman  Snell  of  the  rules  committee 
pointed  out  that  it  ought  to  be  possible 
to  provide  for  flood  control  without  go¬ 
ing  into  power  development. 

Representative  Taylor  of  Colorado 
stated  the  case  for  the  upper  basin  states, 
bringing  out  that  their  chief  concern  is 
in  preserving  their  water  rights.  “There 
are  three  ways  of  settling  the  question  of 
allocation  of  water,”  he  said — “first,  for 
the  states  to  come  to  an  agreement 
among  themselves ;  second,  for  the 
Supreme  Court  to  decide  the  question  as 
it  did  in  a  dispute  between  Colorado  and 
Kansas  over  division  of  the  water  of  the 


Trade  Commission  Looks  Into  Propaganda 

Expenditures  of  Joint  Committee  of  National  Utility  Associations 
Subject  of  Inquiry — Income  of  N.E.L.A.  Also 
Put  on  Federal  Body’s  Record 
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Arkansas  River,  and,  third,  for  Con¬ 
gress  to  adopt  legislation  making  the 
allocation.  Since  the  states  will  not 
agree  nor  accept  a  ruling  from  the 
Supreme  Court,  the  only  remaining  way 
is  to  let  Congress  decide.” 

Los  Angeles  “Times”  Is  for 
Flood  Control  First 

Harry  Chandler,  publisher  of  the  Los 
Angeles  Times,  speaking  at  a  dinner 
tendered  to  him  and  other  newspaper 
men  in  New  York  on  Wednesday  eve¬ 
ning,  told  of  the  difficulties  in  the  way 
of  agreement  on  the  Boulder  Dam 
project  on  the  Colorado  for  irrigation 
and  power  and  predicted  that  some  parts 
of  the  plan  would  have  to  he  abandoned, 
at  least  temporarily,  and  agreement 
reached  on  a  flood-control  dam.  Politics 
and  mistaken  opinions  so  surrounded 
the  project  contemplated  in  the  Hoover 
compact  that  the  seven  states  involved 
could  not  unite,  he  said ;  but  all  elements 
admitted  the  necessity  of  a  dam  to 
eliminate  the  always  present  threat  of 
hnmdation  in  the  Imperial  Valley.  If 
the  dam  were  built  with  a  wide  enough 
base,  developments  for  power  might 
come  later. 

Tacoma  May  Ask  Bids  for 
Second  Cushman  Unit 

The  city  of  Tacoma,  Wash.,  contem¬ 
plates  letting  contracts  for  construction 
of  the  second  unit  at  its  Cushman  plant 
l)efore  the  end  of  the  year.  The  major 
contracts  will  l)e  for  a  dam  and  a  tunnel 
2^  miles  long  to  carry  the  water  to 
where  it  will  l)e  dropped  down  through 
steel  penstocks  to  the  second  power 
house. 

In  the  first  unit  of  the  new  Lake 
Cushman  plant,  completed  early  in  1926, 
the  city  is  developing  50,000  hp.,  and 
at  the  sixteen-year-old  La  Grande  plant 
on  the  Nisqually  River  it  is  developing 
32,000  hp.  In  the  second  unit  of  the 
Cushman  plant,  the  engineering  survey 
for  which  is  now  under  way,  there  will 
be  developed  140,000  hp.,  according  to 
the  present  plans  of  the  city  engineering 
department.  It  will  also  pave  the  way 
for  the  installation  of  25,000  additional 
horsepower  at  the  first  Cushman  power 
house,  giving  the  city  altogether  a  future 
total  of  247,000  hp. 


Rural  Electrification  Project 
on  National  Scale 

Under  the  auspices  of  the  Committee 
on  the  Relation  of  Electricity  to  Agri¬ 
culture,  operating  in  conjunction  with 
a  Maryland  state  committee,  a  new 
experimental  enterprise,  to  be  known 
as  the  “national  rural  electric  project,” 
is  soon  to  be  established.  It  will  be 
within  easy  driving  distance  of  the 
national  capital,  probably  adjacent  to 
the  highway  between  Washington  and 
Baltimore.  One  of  the  first  steps  will 
l)e  the  erection  on  the  grounds  of  the 
Agricultural  College  of  the  University 
of  Maryland  at  College  Park,  on  this 


national  highway,  of  an  exhibition 
building  in  which  will  be  housed  dis¬ 
plays  illustrative  of  the  experiments 
being  carried  out  on  the  national  project 
and  also  on  the  various  state  experi¬ 
mental  lines. 

In  some  community  not  far  from 
College  Park  six  or  eight  farms,  in  a 
cluster  if  possible,  will  be  selected  as  a 
base  for  the  experiment.  Dr.  R.  A. 
Pearson,  president  University  of  Mary¬ 
land,  heads  the  Maryland  committee. 

It  is  expected  that  it  will  take  five 
years  to  obtain  all  the  information 
desired.  The  National  Electric  Light 
Association,  represented  by  Charles 
F.  Stuart,  chairman  of  its  rural  electric 
service  committee,  is  participating. 


Death  of  James  J.  Wood 

Consulting  Engineer  at  General  Electric 
Company's  Fort  Wayne  Works  Since 
189U — His  Prominence  in  the  Early 
Days  of  Arc  Lighting 


T  AMES  J.  WOOD,  consulting  engi- 
J  neer  of  the  Fort  Wayne  works  of  the 
General  Electric  Company  and  one  of 
the  pioneers  of  electric  lighting  by  arc 
lamps  in  America,  died  suddenly  on 
April  19  at  Asheville,  N.  C.  He  had 
just  passed  his  seventy- second  birthday 
and  had  gone  to  Asheville  in  an  en¬ 
deavor  to  recuperate  from  illness. 

Mr.  Wood  was  born  at  Kinsale,  Ire¬ 
land,  being  brought  to  America  at  the 
age  of  eight.  The  family  lived  in  Con¬ 
necticut  for  more  than  ten  years.  At 
the  age  of  18  he  was  graduated  from 
the  Brooklyn  evening  high  school  and 
in  1878  from  the  Brooklyn  Polytechnic 
Institute.  At  that  time  the  Brady  Man¬ 
ufacturing  Company,  for  which  young 
Wood  worked  while  pursuing  his 
studies,  was  making  castings  and  parts 
for  electric  dynamo  machines  invented 
by  James  B.  Fuller  of  the  Fuller  Elec¬ 
tric  Company  and  by  Hiram  S.  Maxim, 
then  chief  engineer  of  the  United  States 
Electric  Lighting  Company.  As  ma¬ 
chine-shop  foreii.an  young  M'^ood  di¬ 


rected  the  construction  of  these  ma¬ 
chines  and  soon  became  interested  in 
the  electric  lighting  idea  himself. 

In  1879,  after  much  private  study  and 
experimenting,  he  designed  and  built  an 
arc-light  dynamo  of  his  own.  This 
dynamo  was  so  efficient  that  it  caused 
the  Fuller  Electric  Company  to  substi¬ 
tute  Wood’s  machine  for  Fuller’s  and 
change  the  company  name  to  the  Fuller- 
Wood  Company.  After  about  ten  years’ 
service  as  electrical  inventor  for  this 
and  other  companies  in  New  York,  Mr. 
Wood  went  to  Fort  Wayne  in  189U,  as 
the  result  of  a  commercial  agreement 
with  the  old  Thomson-Houstoii  com¬ 
pany,  which  then  had  a  large  interest 
in  the  contemporary  Fort  Wayne  Elec¬ 
tric  Works.  He  had  remained  there 
ever  since  as  the  outstanding  electrical 
engineer  of  the  Fort  Wayne  plant. 

When  Mr.  Wood  went  to  Fort  Wayne 
his  dynamo  and  arc  lamp  were  already 
in  use  extensively  under  the  name  of  the 
“Wood  arc-lighting  system.”  He  added 
accessory  equipment  to  the  system  while 
at  Fort  Wayne,  inventing  types  of  me¬ 
ters  and  switch  devices,  as  well  as  alter¬ 
nating-current  dynamos  and  some  of  the 
earliest  electric  fans  to  be  placed  on  the 
market.  Before  this  he  had  been  con¬ 
cerned  in  the  manufacture  of  the  Bray- 
ton  oil  engine  installed  in  the  first  Hol¬ 
land  submarine,  and  he  built  the  first 
lamps  for  Hiram  S.  Maxim  and  the 
machines  for  constructing  the  main 
cables  used  on  the  original  Brooklyn 
Bridge.  His  patents,  numbering  240, 
included  one  for  a  dynamo  for  flood¬ 
lighting  w'hich  was  first  used  on  the 
Statue  of  Liberty. 

Mr.  Wood  was  a  fellow  of  the  Ameri¬ 
can  Institute  of  Electrical  Engineers  and 
a  member  of  the  Quarter  Century  Club 
of  the  General  Electric  Company. 


Tokyo  Congress  Plans 

Many  American  Engineers  Will  Jour¬ 
ney  to  Japan  in  October,  1929,  to 
Take  Part  in  World-Wide  Conference 
of  Technical  Men 

A  CABLEGRAM  was  received  last 
Saturday  by  Maurice  Holland,  ex¬ 
ecutive  secretary  of  the  American  com¬ 
mittee  of  the  World  Congress  of 
Engineers  to  be  held  in  Tokyo  next  year, 
from  Baron  C.  Shiba,  vice-president  of 
the  congress,  outlining,  the  plans  and 
program.  The  meeting,  Baron  Shiba 
states,  will  convene  in  Tokyo  on  Oct.  30. 
1929.  The  official  languages  of  the  con¬ 
gress  will  be  English  and  Japanese.  The 
first  week  will  be  devoted  to  technical 
papers  and  social  meetings,  the  second 
week  to  inspection  trips  in  Tokyo  and 
vicinity,  and  the  next  fortnight  to  trips 
throughout  Japan  especially  arranged  to 
give  the  delegates  an  opportunity  to  visit 
the  great  industrial  and  engineering 
centers  of  the  country. 

The  World  Congress,  which  will  be 
attended  by  engineers  and  scientists 
from  all  parts  of  the  world,  is  designed 
to  promote  international  co-operation  in 
the  Study  of  engineering  science  and 
problems,  and  international  authorities 
on  engineering  are  being  re(|ue'ted  to 
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I.  W.  Day  Elected  President 
of  New  England  N.E.L.A. 

Irvin  W.  Day,  vice-president  of  the 
Connecticut  Light  &  Power  Company, 
Waterbury,  Conn.,  was  elected  president 
of  the  New  England  Division  of  the 
National  Electric  Light  Association  at 
the  annual  meeting  on  Tuesday  of  this 
week  at  Boston.  Other  officers  chosen 
were:  Vice-president,  C.  H.  Hodskin- 
son,  Boston  Edison  company;  treasurer, 
F.  L.  Ball,  Charles  H.  Tenney  &  Com- 
^  Boston;  executive  committee, 

George  S.  Williams  of  Maine,  W.  A. 
Buttrick  of  New  Hampshire,  W.  C.  Bell 
of  Vermont,  H.  E.  Duren  of  Massachu¬ 
setts,  David  Daly  of  Rhode  Island,  A. 
D.  Colvin  of  Connecticut  and  F.  D. 
Gordon,  ex  officio.  Section  chairmen 
elected  were :  Accounting,  J.  W,  Lester, 
Boston  Edison  company;  Commercial, 
A.  S.  Moore,  Brockton  Edison  com- 
Public  Relations,  Haller  D. 
Seavey,  Western  Massachusetts  Com- 
to  the  panics;  Engineering,  Frank  R.  Fowles, 
Portland,  Me. 

Following  the  election,  Philip  Cabot, 
wwuc  U.C  X..WV,  professor  of  public  utility  management. 

Scattered  Transactions  of  Comparatively  Company,  the  Southwest  Power  Company  Harvard  Graduate  School  of  Business 
Small  Importance  Compose  the  Week's  and  the  Northwestern  Public  Service  Com-  Administration,  gave  an  address  upon 
Record  —  Tendency  to  Consolidate  pany,  former  National  Electric  Power  sub-  the  use  of  electricity  in  the  home,  pre- 
Snbsidiarics  Continues  Manifest  sidiaries,  have  ^en  transferred  to  ffirect  dieting  that  this  class  of  central-station 

control  of  the  Middle  West  Utilities  f^ni-  business  will  ultimately  become  the  most 
'T'HE  eleven  companies  which,  as  re-  P^ny-  The  Inland  Power  &  Light  Cor-  profitable  of  all.  He  predicted  that 
1  ported  last  week  are  to  be  taken  Arkan^^^^  Michigan!  within  fifteen  years  comparatively  little 

over  by  the  Metropolitan  Edison  Com-  ^  exoected  to  be  combined  with  the  other  appliance  business  W'lll  be  done  bv  cen- 
pany  as  part  of  the  General  Gas  &  Elec-  Middle^West  Utilities  properties  on  a  geo-  tral  stations  in  view  of  the  progressive 
trie’s  plan  to  simplify  ^  the  corporate  graphic  basis.  developments  of  other  outlets. 


ers  on  subjects  of  interest  La.,  has  been  acquired  by  the  Southwestern 
t  to  engineers.  Many  not-  Gas  &  Electric  Company, 
al  men  from  America  will  Twenty  ^r  cent  reduction  in  rates  for 
:ongress,  eighty  of  the  na-  ,  (Calif  )  electric  consumers  will 

j  i  result  from  the  purchase  of  the  Quincy 

ost  engineers  and  scientists  p^lectric  Light  &  Power  Company  by  the 
already  reported,  accepted  Great  Western  Power  Company  of  Cali- 
on  the  American  committee  fornia. 

honorary  chairmanship  of  Stockholders  of  the  American  Power  & 

'oover  and  the  active  chair-  Light  Company,  meeting  in  Augusta,  Me., 

Dr.  Elmer  A.  Sperry.  on  Tuesday,  ratified  the  plan  to  exchange 

y  has  made  public  the  names  preferred  stock  for  the  common  stock  of 
of  the  various  American  Je  Montana  Power  Company.  This  makes 
u  _  j  -.u  _  •  the  merger  of  the  companies  effective,  as 

c  ^  Kcd  wi  h  carrying  Ryan  and  associates,  who  held 

or  the  undertaking.  1  he  control  of  Montana  Power,  have  agreed  pany, 
e:  Finance,  John  W.  Lieb;  to  the  two-to-one  plan  of  exchange, 
ogram,  Dugald  C.  Jackson;  Reports  from  Chicago  tell  of  a  geo- 
)n,  Frank  B.  Jewett;  enter-  graphic  readjustment  of  I nsull -controlled 
C.  Merrill ;  publicity,  J.  H.  companies  by  which  the  Middle  West  Util- 
5romotion  and  attendance,  hies  Company  will  have  a  majority  in- 
Fuller.  These  chairmen,  Merest  m  the  National  Electric  Power 
T-^,^lln«r1  Company  and  the  Inland  Power  &  Light 
Dunn,  Maurice  Holland,  CorjJoration,  acquired  last  year  from  the 
Scott,  Elrncr  Albert  Emanuel  and  the  A.  E.  Fitkin  in- 

:enden  and  Calvin  W.  Rice,  terests  respectively.  As  a  result  of  this 
up  an  American  executive  transaction  the  New  England  Public  Serv-  pany 
mder  the  chairmanship  of  ice  Company,  a  Middle  West  Utilities  sub¬ 
sidiary,  has  been  transferred 

-  National  Electric  Power  Company,  which 

J  ^  will  be  the  holding  company  for  all  the 

3.SCS  B.nQ  iVlCrgCrS  properties  of  the  system  operating  in  the 

East,  while  the  Kansas  Electric  Power 


Five  Electrical  Pioneers  Meet  at  Franklin  Institute 


Thomson  Sprague  Brush  Sperry  Rice 

WORTHY  of  note  was  an  assem-  made  the  dynamo,  and  Dr.  Thomson. 

blage  at  the  Franklin  Institute,  now  75,  were  the  developers  of  rival 
Philadelphia,  last  week,  when  five  men  arc-lighting  systems  in  their  early  days, 
who  have  played  distinguished  parts  in  and  each  of  the  three  younger  men  is 
electrical  history  stood  grouped  around  old  enough  to  have  been  an  engineer  of 
an  ancient  dynamo.  They  were  Charles  note  when  the  art  was  in  its  infancy. 
F.  Brush,  Elihu  Thomson,  Frank  J.  Dr.  Brush  and  Dr.  Thomson  were 
Sprague,  Elmer  A.  Sperry  and  Edwin  speakers  at  a  meeting  which  followed 
W.  Rice,  Jr.  Dr.  Brush,  now  79,  who  the  reunion. 
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M.  J.  Insull  Explains  Situation 
on  Colorado  of  Texas 

Following  an  inspection  of  the  prop¬ 
erties  of  the  Middle  West  Utilities 
Company  in  west  Texas,  Martin  J.  In¬ 
sull  of  Chicago,  head  of  the  company  and 
its  several  subsidiaries,  made  the  state¬ 
ment  at  Abilene,  Tex.,  last  week  that 
he  may  abandon  the  project  of  con¬ 
structing  a  series  of  six  dams  and  hydro¬ 
electric  projects  on  the  Colorado  River, 
which  would  have  involved  an  expendi¬ 
ture  of  approximately  $25,000,000.  The 
failure  of  the  Brownwood  Irrigation 
District  to  give  the  Insull  interests  an 
assurance  that  it  will  recognize  priority 
rights  of  the  Middle  West  Utilities 
Company  on  the  580,000  acre-feet  of 
water  of  that  stream  which  it  proposed 
to  use  in  the  development  of  power  was 
given  as  the  reason  for  this  possible 
change  of  plans. 

“Unless  we  are  given  this  assurance, 
we  will  not  proceed  with  our  project,” 
Mr.  Insull  said.  “I  did  not  want  to  get 
mixed  up  in  any  dispute  between  any 
sections  of  the  state,  neither  did  I  want 
to  get,  into  the  hydro-electric  power 
business  in  this  state.  I  do  not  believe 
that  it  is  a  particularly  profitable  busi¬ 
ness.  I  would  much  rather  buy  the 
power  from  some  one  else  at  the  dam 
than  to  build  the  dams.  Lignite  and  oil 
will  produce  power  today  cheaper  than 
water  power  on  the  Colorado  River. 
When  the  Syndicate  Power  Company 
presented  its  plan  for  power  on  the 
Colorado  River,  we  did  not  think  that 
it  was  a  particularly  good  business  deal. 
We  thought  it  was  a  good  thing  for 
Texas  and  that  anything  that  was  good 
for  Texas  was  got^  for  us.  When  our 
proposition  failed  to  meet  with  approval 
of  the  West  Texas  Chamber  of  Com¬ 
merce  and  when  that  body  turned  down 
our  offer  at  Dallas,  we  got  out  of  the 
Syndicate  Power  Company.” 


Another  Grandiose  Scheme 
Proposed  for  Canada 

Another  ambitious  plan  for  naviga¬ 
tion  and  power  has  been  put  before  the 
Canadian  Parliament.  Last  year  it  was 
the  Georgian  Bay  canal  scheme,  spon¬ 
sored  by  the  Sifton  interests,  which 
occupied  the  attention  of  the  House 
through  fourteen  sittings.  This  year 
it  is  a  bill  to  detail  certain  powers  to 
the  Great  Lakes  &  Atlantic  Canal  & 
Power  Company,  which  was  incorpo¬ 
rated  24  years  ago,  with  general  powers 
subject  to  the  approval  of  the  govern¬ 
ment.  This  company’s  proposal  is  to 
construct  a  35-ft.  waterway  from  tide¬ 
water  to  the  Great  Lakes  at  an  outlay 
of  approximately  $200,000,000.  In  the 
process  2,8(K),000  hp.  of  electrical  energy 
would  be  developed  in  the  Province  of 
Quebec,  the  promoters  say. 

Sponsors  of  the  prop)osal  think  that 
it  meets  all  the  objections  voiced  in 
connection  with  St.  Law'rence  develop¬ 
ment.  They  declare  that  it  will  provide, 
without  cost  to  the  Dominion  or  prov¬ 
inces,  an  all-Canadian  waterway,  thereby 
relieving  the  country  of  financing  and 


at  the  same  time  providing  a  route  which 
Canada  could  control.  The  bill  provides 
for  a  canal  system  from  either  Cornwall 
or  Prescott  to  Lake  St.  Francis,  and 
thence  to  Beauharnois  and  back  to  the 
St.  Lawrence  River  in  the  neighborhood 
of  Montreal. 


The  Great  Lakes  &  Atlantic  has  noti¬ 
fied  the  government  of  its  willingness  to 
complete  the  navigation  works  and  turn 
them  over  to  the  government  to  operate 
without  compensation,  the  power  rights 
being  sufficient  inducement  to  proceed 
with  the  work. 


How  Germany  Solves  Electric  Problems 

Bin  and  Unit  Pulverizers  Both  in  Use  in  Central-Station  Plants 
— High-Pressure  Steam  in  Favor — Agricultural  and 
Railroad  Electrification — Statistics  for  1927 

By  Dr.  Gerhard  Dehne* 


Berlin,  April  1,  1928. 

A  COMPLETE  cessation  of  the  build- 
.ing  of  power  plants  in  Germany 
followed  the  war,  but  at  the  same  time 
there  arose  a  demand  for  electricity 
w'hich  made  enlargements  of  existing 
installations  imperative,  and  these  had 
sometimes  to  be  made  hastily  without 
w’aiting  for  the  proper  development  of 
engineering  ideas.  Journeys  to  Amer¬ 
ica  were  made  by  German  engineers  to 
study  the  new  developments  there,  and 
some  of  these  have  now  been  applied 
to  German  plants  with  modifications 
and  sometimes  innovations  that  Ger¬ 
man  conditions  call  for. 

Most  American  plants  burning  pul¬ 
verized  coal  use  a  central  coal  mill — 
the  “bin  system,”  as  it  is  called  in 
America  —  and  some  of  the  largest 
German  plants — for  example,  the 
Klingenberg  plant  in  Berlin — have 
adopted  this  method.  Many  private 
plants,  however,  have  installed  unit 
pulverizers,  simplifying  construction. 
This  method  was  followed  in  the  new 
plant  of  the  communal  Elektrizitats- 
werk  Mark  in  Westphalia  with  such 
good  results  that  it  is  likely  to  grow  in 
use.  Electrical  filters  to  eliminate  gas 
fumes  have  been  employed  by  the 
Leunawerke  with  success. 

In  America  boilers  have  long  oper¬ 
ated  at  a  pres.sure  of  84  to  100  atmos¬ 
pheres.  In  Germany  the  Grosskraft- 
werk  Mannheim  operates  with  a 
pressure  of  100  atmospheres.  In  the 
Siemens-Schuckert  cable  works  there 
was  insttilled  last  year  a  Benson  boiler 
at  230  atmospheres,  which  burns  30 
tons  of  pulverized  coal  an  hour,  and 
boilers  burning  from  30  to  40  tons  were 
installed  in  1927  in  many  power  houses 
without  causing  any  difficulty. 

The  largest  two-pole  turbo-generator 
in  Germany  produces  40,000  kva.  at 
80  per  cent  power  factor.  The  largest 
units  with  four  poles  (two-shaft  ma¬ 
chines) — those  in  the  Klingenberg 
plant — have  a  capacity  of  80,000  kw. 
each.  The  largest  machines  running 
at  3,000  r.p.m. — which  are  considerably 
cheaper  than  1,500-r.p.m.  machines — 
work  very  successfully  in  the  Hamburg 
station,  producing  37,500  kva.,  and 
preparations  have  been  made  to  raise 
their  rating  to  50,000  kva.  An  experi- 

•Dr.  Dehne’s  first  Berlin  article  appeared 
as  a  letter  to  the  editor  on  March  24 
(page  619). 


mental  44,000-kva.  generator  is  already 
operating. 

Some  figures  regarding  the  applica¬ 
tion  of  electricity  to  German  agricul¬ 
ture  were  brought  out  in  “Agricultural 
Week”  in  the  Berlin  exhibition  halls 
recently.  Use  of  electrical  power  in¬ 
creased  from  1907  to  1925  by  3,000,000 
hp.,  electric  motors  with  a  total  rating 
of  3,334,051  hp.  being  in  use  in  the  last- 
named  year.  However,  only  12.6  per 
cent  of  the  farms  are  operatea  by 
electricity. 

The  electrification  of  the  Breslau- 
Konigszelt  railroad  in  Silesia,  com¬ 
pleted  in  January,  draws  attention  to  a 
market  for  electrical  energy  which  is 
becoming  more  important  every  year, 
that  furnished  by  the  German  state 
railroads.  Electrification  began  on  a 
small  scale  before  the  war.  Most  of 
the  work,  however,  has  been  accom¬ 
plished  in  the  last  few  years.  Omitting 
the  suburban  districts  of  Berlin  and 
Hamburg,  there  are  three  separate 
railroad  system.s — in  central  Germany 
(Leipzig-Magdeburg),  in  Bavaria 
around  Munich  and  in  Silesia  ( Breslau- 
Gorlitz).  In  Bavaria  the  railway 
plants  are  operated  by  the  water  powers 
of  the  Alps,  in  Silesia  by  the  less  valu¬ 
able  pit  coal  and  in  central  Germany 
by  brown  (soft)  coal,  which  is  coming 
into  extensive  employment.  The  whole 
length  of  the  state  lines,  which  include 
nine-tenths  of  all  German  railroads,  was 
33,306  miles  in  January,  1928.  Of  this, 
760  miles  were  electrified,  geograph¬ 
ically  divided  as  follows:  Bavaria,  381; 
Silesia,  160;  central  Germany,  117: 
Berlin,  49;  Baden,  30;  Hamburg,  23. 
In  1928  the  electrification  of  the  Berlin 
urban  and  suburban  railways,  w'ith  a 
length  of  about  310  miles,  will  be  fin¬ 
ished. 

According  to  reports  by  the  "cham¬ 
bers  of  industry  and  commerce"  and 
statements  made  by  Dr.  Carl  hTiedrich 
von  Siemens  at  the  annual  meeting  of 
the  Siemens  &  Halske  company.  192/ 
was  in  most  branches  of  the  (lerman 
electrical  industry  a  very  satisfactory 
year.  Seventy-five  per  cent  of  the  elec¬ 
trical  energy  used  in  Germany  is  pro¬ 
duced  in  plants  owned  or  controlled 
by  the  nation,  the  states  or  the  com¬ 
munes.  These  public  utility  undertak¬ 
ings  have  recently  placed  contracts  for 
electrical  equipment  and  supplies  of 
various  kinds. 
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Electrical  Engineers  at . 
Conowingo 

inspection  of  Plant  Follows  Full  Dis¬ 
cussion  of  Its  Features  at  Closing 
Sessions  of  Baltimore  Regional  Insti¬ 
tute  Meeting 

Atrip  to  Conowingo  participated  in 
by  128  of  the  delegates  to  the 
regional  meeting  of  the  Middle  Eastern 
District  of  the  American  Institute  of 
Electrical  Engineers,  held  in  Baltimore, 
brought  it  to  a  successful  close  on  Fri¬ 
day,  April  20.  The  earlier  sessions 
were  reported  in  the  Electrical  World 
last  week.  Those  of  Thursday  were  de¬ 
voted  to  the  design,  transmission,  com¬ 
munication  and  operating  stability 
features  of  the  Conowingo  development. 
Following  a  general  review  of  the  eco¬ 
nomic  factors  which  led  to  the  erection 
of  the  power  plant  at  this  site,  Alex¬ 
ander  Wilson,  3d,  outlined  the  construc¬ 
tion  methods  utilized  and  the  design  of 
the  hydraulic  equipment. 

The  electrical  features  of  the  Cono¬ 
wingo  plant  and  of  the  receiving  stations 
in  Philadelphia  were  reviewed  by  R.  A. 
Hentz.  These  include  a  220,000-volt 
substation  built  on  the  roof  of  the  power 
plant,  a  30,000-kva.  synchronous  con¬ 
denser  installed  for  stability  purposes  at 
Plymouth  Meeting,  and  three-winding 
220/69/ 13.3-kv.  self-cooled  transformer 
banks  arranged  for  tap  changing  under 
load. 

The  220-kv.  transmission  line  between 
Conowingo  and  Plymouth  Meeting  was 
described  by  P.  H.  Chase.  Two  single¬ 
circuit  tower  lines,  each  with  double¬ 
ground  wire  protection,  are  used.  Con¬ 
ductors  are  of  795,000-circ.  mil  steel- 
reinforced  aluminum.  Slip  clamps  are 
used  to  decrease  unbalanced  longi¬ 
tudinal  stresses  on  the  towers  in  the 
event  of  conductor  breakage. 

In  the  discussion  following  the 
presentation  of  these  papers  F.  G. 
Baum  welcomed  the  introduction  of 
220-kv.  lines  in  Eastern  practice  and 
mentioned  the  satisfactory  service 
yielded  by  such  construction  for  many 
years  in  West  Coast  work.  R.  L. 
Thomas  called  attention  to  the  agree¬ 
ment  with  the  Holtwood  plant,  further 
upstream,  under  which  water  is  pur¬ 
chased  with  a  net  gain  of  from 
84,000,000  kw.-hr.  to  100,000,000  kw.-hr. 
yearly.  P.  L.  Alger  commented  upon 
the  use  of  rotors  built  up  on  the  job, 
with  heavy  plates  and  riveted  construc¬ 
tion.  and  installed,  consequently,  with¬ 
out  factory-shop  tests. 

The  communication  system  for  use 
in  the  plant  in  connection  with  the 
transmission  line  and  in  load  dispatch¬ 
ing  was  outlined  in  a  paper  by  W.  B. 
Beals  and  E.  B.  Tuttle.  The  value  of 
co-operative  consideration  of  such  prob¬ 
lems  by  utility  and  telephone  company 
engineers  was  suggested  as  desirable  at 
an  early  stage  in  the  planning  of  the 
project. 

A  quantitative  mechanical  analysis  of 
power-system  transient  disturbances  as 
applied  to  the  problems  arising  in  the 
several  interconnections  involved  in  this 
three-company  tie-in  was  detailed  by  R. 
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e.  Bergvall  and  P.  H:  Robinson  in  a 
paper  read  by  the  former.  Records  were 
obtained  by  taking  motion  pictures  of  an 
equivalent  mechanical  system. 

The  superexcitation  of  synchronous 
condensers  for  the  Conowingo  system, 
with  particular  attention  to  the  design 
limits  of  the  excitation  equipment  and 
the  possible  emergency  condenser  out¬ 
put,  was  treated  by  D.  M.  Jones. 

In  the  ensuing  discussion  F.  G.  Baum 
pointed  out  the  value  of  synchronous 
condensers  in  increasing  the  capacity  of 
the  line  by  taking  care  of  the  line-charg¬ 
ing  capacity,  which  at  one  time  pre¬ 
sented  a  difficult  transmission-line  prob¬ 
lem.  A.  E.  Bauhan  said  that  with  the 
three-company  tie  introduced  by  the 
present  interconnection  he  anticipated 
an  increased  number  of  voltage  dips  and 
relatively  unimportant  disturbances,  but 
that  these  would  not,  he  felt,  be  of 
a  serious  nature  in  general.  A.  F. 
Bang  questioned  the  desirability  of 
mounting  an  outdoor  switching  structure 
on  the  roof  of  the  generating  station,  as 
limiting  future  expansion  and  intro¬ 
ducing  oil-fire  hazards,  and  expressed 
disapproval  of  the  plan  of  placing  react¬ 
ances  on  the  high-voltage  side  of  trans¬ 
formers  in  transmission  work  while 
using  them  on  the  low-voltage  side  in 
cable  distribution  practice. 


Symposium  at  New  Haven  on 
Surge  Measurements 

In  addition  to  the  papers  covering 
electric  power  on  street  railways  and 
the  electrification  of  steam  railroads 
which,  as  listed  in  the  Electrical 
World  for  April  7  (page  726),  will 
be  presented  when  the  regional  meeting 
of  the  American  Institute  of  Electrical 
Engineers  meets  at  New  Haven  next 
month,  there  will  be  a  symposium  on 
surge  measurements  and  protective 
devices.  This  will  be  held  on  the  open¬ 
ing  morning,  Wednesday,  May  9,  and 
will  include  the  following  papers: 

"Application  of  Relays  for  Protection  of 
Power-System  Interconnections,”  L.  N. 
Crichton  and  H.  C.  Graves,  Westinghouse 
Electric  &  Manufacturing  Company. 

“Application  of  Wound-Type  Current 
Transformers  to  High-Voltage  Circuit 
Breakers,”  J.  C.  Rea,  Pacific  Electric 
Manufacturing  Company. 

“Relation  Between  Transmission-Line 
and  Transformer  Insulation,”  W.  W. 
Lewis,  General  Electric  Company. 

“Rationalization  of  Transmission-System 
Insulation  Strength,”  Philip  Sporn,  Amer¬ 
ican  Gas  &  Electric  Company. 

“Hall  High-Speed  Recorder,”  C.  1.  Hall, 
General  Electric  Company. 

“Pages  from  the  Hall  High-Speed  Re¬ 
corder,”  E.  M.  Tingley,  Commonwealth 
Edison  Company. 

“Oscillograph  Recording  of  Transmis¬ 
sion-Line  Disturbances,”  J.  W.  Legg, 
Westinghouse  Electric  &  Manufacturing 
Company. 

“High-Speed  Graphic  Voltmeter,”  A.  F. 
Hamdi  and  H.  D.  Braley,  New  York  Exii- 
son  Company. 

In  the  afternoon  of  Wednesday  these 
papers  are  to  be  presented: 

“Selection  of  Railway  Motor  Equipment 
by  Principles  of  Similar  Speed-Time 


Curves,”  B.  A.  Widell, ‘General  Electric 
Company. 

“Shunting  of  Track  Circuit  in  Polyphase 
Continuous  Inductive  Train  Control,”  C.  F. 
Estwick,  General  Railway  Signal  Company. 

“The  Diverter-Pole  Generator,”  E.  D. 
Smith,  Jr.,  Rochester  Electric  Products 
Corporation. 

“Electric  Reduction  in  Hard  Rubber, 
Pyrex,  Glass,  Fused  and  Crystalline 
Quartz,”  H.  H.  Race,  Cornell  University. 

Another  paper  not  previously  noted 
will  be  given  on  Friday  afternoon  by 
L.  A.  Sheldon  of  the  General  Electric 
Company  on  the  mercury  boiler  and 
turbine. 


Competition  for  Los  Angeles 
Ornamental  Lighting 

The  Affiliated  Improvement  Associa¬ 
tions  of  Los  Angeles,  representing  130 
organizations,  are  urging  the  City 
Council  to  authorize  competitive  bidding 
for  furnishing  energy  and  maintenance 
for  the  ornamental  lighting  systems  in 
the  city.  This  service  is  paid  for  by 
annual  direct  assessments  on  property 
owners  on  the  streets  on  which  there 
are  ornamental  lighting  posts.  The 
assessments  total  more  than  $1,000,000 
a  year  and  are  increasing  as  additional 
systems  are  installed. 

A  practical  monopoly  on  this  business 
is  held  by  the  Municipal  Bureau  of 
Power  and  Light  through  its  political 
connections  with  the  Board  of  Public 
Works.  The  Power  Bureau  charges 
4  cents  a  kilowatt-hour.  The  Los  An¬ 
geles  Gas  &  Electric  Corporation  has 
offered  the  same  service  for  3  cents  a 
kilowatt-hour. 

Ferguson  Against  Federal 
Regulation  of  Utilities 

'  Speaking  on  the  utility  question  in  its 
relation  to  politics,  Samuel  Ferguson, 
president  of  the  Hartford  (Conn.) 
Electric  Light  Company,  declared  Mon¬ 
day  in  an  address  before  the  national 
convention  of  the  League  of  Women 
Voters  at  Chicago: 

“I  can  raise  no  possible  objection  to 
being  regulated  by  a  fair-minded  body, 
whether  state  or  federal,  provided  that 
body  could  devote  itself  exclusively  to 
regulating  me  according  to  local  needs. 
But  if  in  a  rapidly  changing  industry 
rules  and  regulations  necessary  for  my 
locality  must  also  conform  to  the  rules 
required  by  the  vastly  different  condi¬ 
tions  in  California,  Illinois  or  Maine, 
and  be  consistent  all  over  the  country, 
you  can  readily  see  that  we  shall  be  en¬ 
meshed  in  a  hopeless  snarl  of  red  tape.” 

Congress  can,  by  a  very  simple  enact¬ 
ment,  delegate  its  authority  to  the  joint 
jurisdiction  of  the  state  utility  commis¬ 
sions  interested  in  particular  interstate 
transactions,  he  said. 

“One  rather  appealing  fallacy,”  Mr. 
Ferguson  observed  in  the  course  of  his 
remarks,  “has  been  indorsed  by  ex- 
Governor  Pinchot  and  others,  namely, 
that  a  fair  return  is  one  which  will  keep 
the  company’s  securities  at  par,  on  the 
theory  that  this  would  be  sufficient  to 
make  possible  the  obtaining  of  new  capi- 
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tal  when  necessary  for  extensions.  This 
is  a  policy  of  stagnation  and  high  prices. 
If  progress  is  to  be  rapid,  capital  must 
be  anxious  to  be  obtained  and  to  be 
employed.  To  employ  the  maximum 
capital,  growth  must  be  as  rapid  as  pos¬ 
sible,  and  the  only  way  to  stimulate  the 
maximum  of  growth  is  by  a  policy  of 
minimum  prices  for  the  product  sold.” 

Pointing  out  the  fallacy  of  stressing 
fuel  rather  than  distribution  costs,  in¬ 
dulged  in  by  advocates  of  government 
operation  at  Muscle  Shoals  and  Boulder 
Dam,  Mr.  Ferguson  said  that  this  undue 
prominence  given  to  the  smallest  item 
of  electrical  costs  distorted  the  picture. 


Stevenson  Creek  Arch  Dam 
Undergoes  Severe  Tests 

Although  no  additional  engineering 
tests  have  been  made  so  far  this  year 
upon  the  experimental  concrete  arch 
dam  on  Stevenson  Creek,  in  the  moun¬ 
tains  near  Fresno,  Cal.,  the  Bureau  of 
Standards,  which  has  co-operated  with 
the  Engineering  Foundation’s  commit¬ 
tee  of  investigation  in  this  enterprise, 
reports  that  the  dam  has  undergone 
severe  tests  occasioned  by  floods.  A 
flood  which  destroyed  all  the  observa¬ 
tion  platforms  and  caused  the  choking 
of  the  undersluice  filled  the  reservoir 
with  rock,  sand  and  silt  to  an  average 
depth  of  about  40  ft.  at  the  upstream 
face  of  the  dam.  With  this  debris 
against  the  dam  the  water  filled  the 
reservoir  and  at  times  rose  to  a  height 
of  about  3  ft.  above  the  crest.  During 
the  winter  just  past  the  reservoir  has 
been  full,  and  a  small  amount  of  water 
has  l)een  running  over  the  top  of  the 
dam.  The  only  observed  effects  pro¬ 
duced  by  unexpected  pressure  of  debris 
and  water  have  been  a  slight  extension 
of  the  cracks  near  the  bottom  of  the 
dam  which  occurred  during  a  previous 
load  test,  the  formation  of  an  additional 
crack  near  the  bottom  and  a  small 
increase  in  the  deflection  of  the  dam. 

The  test  has  yielded  results  which 
give  direct  information  on  the  tem¬ 
peratures  in  the  concrete  and  on  strains, 
stresses  and  deflections  in  the  dam.  The 
results  also  afford  a  basis  for  compari¬ 
son  with  the  stresses  and  deflections  as 
computed  by  current  methods  of  design. 
There  was  reasonably  good  agreement 
with  the  computed  stress  at  approxi¬ 
mately  the  mid-height  of  the  dam,  but 
at  the  top  the  agreement  was  poor. 
Results  of  tests  of  a  celluloid  model  of 
the  dam  at  Princeton  University  agree 
so  well  with  the  results  from  the  actual 
structure  that  added  confidence  is  felt 
in  the  use  of  models  in  designing  arch 
dams.  The  Bureau  of  Reclamation  is 
building  at  the  University  of  Colorado, 
Boulder,  a  concrete  model  of  the  Ste¬ 
venson  Creek  Dam,  which  will  be  tested 
for  comparison  with  the  Stevenson 
Creek  Dam;  also  a  model  of  the  Gibson 
Dam,  which  is  to  be  built  in  Montana 
and  which  will  be  about  900  ft.  long 
and  165  ft.  high. 

The  Stevenson  Creek  Dam  is  now  60 
ft.  in  height.  The  Engineering  Founda¬ 
tion  plans  to  carry  it  higher. 


Briefer  News 

c/Jk _ 

Duke  Power  Company  Builds 
Lines  Into  Marion,  N.  C. — The  Duke 
Power  Company  has  a  large  force  of 
men  working  on  a  100,000- volt  power 
line  that  is  being  brought  from  its 
Bridgewater  plant  at  Lake  James  into 
Marion,  N.  C.,  to  furnish  power  for 
textile  plants.  Five  acres  of  land  just 
outside  the  city  will  be  used  for  a  sub¬ 
station,  which  is  to  be  erected  soon. . 


Wisconsin  Utilities  Association 
Elects  Officers. — The  annual  election 
of  officers  for  the  Wisconsin  Utilities 
Association,  which  is  conducted  by  mail 
ballot,  was  held  last  week  and  resulted 
as  follows:  President,  C.  R.  Phenicie, 
Green  Bay,  vice-president  Wisconsin 
Public  Service  Corporation;  vice-presi¬ 
dent,  D.  E.  Callender,  Racine ;  treasurer, 
Ewald  Haase,  Milwaukee;  publicity  di¬ 
rector,  M.  H.  Frank,  Fond  du  Lac; 
assistant  publicity  director,  E.  J.  Stein¬ 
berg,  Milwaukee. 


Oregon  Commission  to  Evaluate 
Portland  Companies. — An  order  has 
been  entered  by  the  Oregon  Public  Serv¬ 
ice  Commission  for  a  rate-fixing  valua¬ 
tion  of  all  properties  belonging  to  the 
Portland  Electric  Power  Company  and 
the  Northwestern  Electric  Company, 
whose  consolidation  was  forbidden  at  a 
recent  special  election.  The  commis¬ 
sion  thinks  it  probable  that  the  present 
rates  of  the  two  companies  are  incon¬ 
sistent  with  the  rate  base  determined  by 
the  commission  in  1916. 


Kansas  City  Chamber  of  Com¬ 
merce  Starts  Courses  in  Public 
Utility  Economics. — Under  the  aus¬ 
pices  of  the  Kansas  City  Chamber  of 
Commerce  an  evening  course  in  public 
utility  economics  is  being  given  at  the 
Kansas  City  School  of  Commerce.  It 
began  on  April  16  and  will  last  for  eight 
weeks,  under  the  direction  of  Charles  H. 
English.  Special  lectures  on  various 
phases  of  public  utility  administration 
will  be  given  by  experienced  utility  men, 
engineers  and  others,  among  them  L.  A. 
Pettit,  Missouri  Power  &  Light  Com¬ 
pany;  C.  C.  Smith,  A.  E.  Bettis,  H.  H. 
Kuhn  and  F.  S.  Dewey,  Kansas  City 
Power  &  Light  Company,  and  S.  B. 
Irelan,  Henry  L.  Doherty  &  Company. 


Southwestern  Public  Service  As¬ 
sociation  Meets  in  Dallas  Next 
Week. — Increasing  the  domestic  load, 
refrigeration,  organizing  for  service  to 
large  power  customers,  safety  methods, 
rural  electrification  and  the  selection 
and  training  of  personnel  are  the  topics 
selected  for  discussion  at  the  Electric 
Section  of  the  Southwestern  Public 
Service  Association,  which  will  hold  its 
thirty-third  annual  convention  at  Dallas 
from  Wednesday  to  Saturday  of  next 
week.  The  Electric  Section  and  the 
other  sections  will  meet  in  the  after¬ 
noons.  The  general  sessions,  in  the 
mornings,  will  be  addressed  by  executive 


heads  of  the  national  utility  associations 
and  other  well-known  men. 


Decatur  Rate  Reduction  Contin¬ 
gent  ON  Increase  in  Number  of  Cus¬ 
tomers. — The  Illinois  Power  &  Light 
Corporation  has  submitted  to  the  De¬ 
catur  City  Council  a  proposal  to  estab¬ 
lish  an  8-cent,  6-cent  and  3-cent  rate 
to  supplant  the  present  charge  of  9,  7 
and  4  cents  upon  condition  that  the 
company  obtains  17,000  patrons  in  the 
city  with  an  average  householder  con¬ 
sumption  of  400  kw.-hr.  annually.  The 
new  tariff  will  be  effective  July  1  if  this 
condition  is  met. 


Montreal’s  66,000-Volt  Under¬ 
ground  Cables. — Before  the  Montreal 
branch  of  the  Engineering  Institute  of 
Canada  on  April  20  H.  Milliken,  chief 
engineer  of  the  Montreal  Light,  Heat  & 
Power  Consolidated,  described  the  city’s 
new  66,000-volt  underground  cables  and 
the  new  4,000-volt  distribution  substa¬ 
tion  in  the  heart  of  the  city.  The  cables, 
which  extend  about  4,000  ft.  from  the 
company’s  Vallee  station  to  a  double 
overhead  66,000-volt  ring  around  the 
city,  are,  as  so  far  installed,  six  in  num¬ 
ber,  single-conductor,  comprising  two 
three-phase  circuits.  A  third  circuit  will 
be  installed  soon,  and  eventually  the 
present  cable  system  will  be  duplicated 
and  joined  to  the  second  ovehead  ring. 


Gering  Farm  Project  in  Nebraska 
Still  in  Litigation.  —  The  district 
court  at  Gering,  Neb.,  has  upheld  the 
legality  of  the  recent  act  of  the  Legisla¬ 
ture  permitting  rural  communities  to 
form  districts  for  the  purpose  of  pur¬ 
chasing  electricity  from  municipalities 
and  has  dismissed  the  injunction  that 
held  up  a  recently  called  election.  Non¬ 
resident  landowners  who  asked  for  the 
injunction  gave  notice  of  appeal  to  the 
Supreme  Court,  which  may  tie  the  mat¬ 
ter  up  for  a  year. 


Erie  Lighting  Company's  New 
Turbine. — A  report  just  printed  on  the 
new  15,000-kw.  turbine  of  the  Erie  (Pa. ) 
Lighting  Company,  which  went  into 
operation  about  the  beginning  of  the 
year,  says  that  it  exceeds  efficiency 
specifications.  This  turbine,  of  General 
Electric  manufacture,  is  the  first  four¬ 
teen-stage  unit  of  its  capacity  to  be 
designed  and  built  by  that  company.  It 
has  doubled  the  previous  capacity  of  the 
Erie  plant,  which  is  now  one  of  the  larg¬ 
est  and  most  important  base-load  sta¬ 
tions  in  the  Pennsylvania  division  of  the 
Associated  Gas  &  Electric  System.  An 
11, 000- volt  transmission  line  connects 
this  plant  with  the  Piney  hydro-electric 
development  on  the  Clarion  River,  which 
in  turn  is  connected  to  the  Seward  steam 
station  near  Johnstown  and  the  Deep 
Creek  hydro  plant  in  western  Maryland. 


Virginia  Electric  &  Power  Com¬ 
pany’s  Budget. — Line  extensions  and 
connections,  substations,  improvements 
to  distribution  system  and  miscellaneous 
electrical  items  scheduled  for  completion 
in  1928  wdll  cost  the  Virginia  Electric  & 
Power  Company  $2,500,000  or  more. 

Electrical  World — Vol.91,ho,17 


^82 


Among  these  coming  improvements  are 
a  4,750-k\v.  substation  at  Norfolk,  orna¬ 
mental  street  lighting  for  Portsmouth, 
new  equipment  in  various  stations  and 
substations,  and  an  extension  of  trans¬ 
mission  lines  in  northeastern  North 
Carolina,  $629,000  being  appropriated 
for  the  last-named  purpose. 


Southeastern  Water  and  Light 
Association  Meets  at  Atlanta. — The 
eighth  annual  meeting  of  the  Southeast¬ 
ern  Water  and  Light  Association  was 
held  at  Atlanta  last  week,  representa¬ 
tives  of  municipal  lighting  plants  and 
water  departments  predominating  among 
the  attendants  as  usual.  New  officers 
were  elected  as  follows:  President, 
R.  B.  Sims,  Spartanburg,  S.  C. ;  vice- 
presidents,  H.  A.  Lily,  Badin,  N.  C. ; 
W.  W.  Hunter,  Augusta,  Ga.;  J.  B. 
Farmer,  Murfreesboro,  Tenn.,  and  J.  F. 
Pearson,  Orangeburg,  S.  C. ;  secretary, 
F.  W.  Chapman,  Camden,  S.  C. 


Model  Electrical  Farm  Will  Ad¬ 
join  Chicago. — A  model  electrical  farm 
of  80  acres  is  being  developed  by  the 
Public  Service  Company  of  Northern 
Illinois  a  few  miles  out  of  Chicago.  All 
of  the  buildings,  including  the  farm 
home,  will  be  built  to  specifications 
which  include  provision  for  all  modern 
electrical  applications.  The  house  and 
barn  will  be  wired  according  to  “red 
seal”  specifications.  The  farm  will  be 
operated  by  a  practical  farmer  on  a  busi¬ 
ness  basis  in  addition  to  being  open  for 
inspection  and  study.  It  is  expected 
that  it  will  be  in  complete  operation 
early  in  the  summer. 


San  Francisco  to  Vote  on  Public 
Utility  Commission  Issue.  —  The 
Board  of  Supervisors  of  San  Francisco 
has  voted  to  place  on  the  ballot  at  the 
primary  election  Aug.  28  a  measure  to 
permit  voters  of  the  city  to  decide 
whether  they  wish  to  create  a  public 
utility  commission  to  administer  and 
direct  the  water,  light,  power,  heat  and 
transportation  utilities  of  the  city.  The 
measure  was  to  have  gone  on  the  ballot 
at  the  next  November  general  election. 
An  attempt  to  change  the  provision  fix¬ 
ing  the  commission  at  three  members, 
and  increasing  it  to  a  greater  number, 
was  decisively  defeated  at  the  board 
meeting. 


Fact-Finding  Power  Investigation 
FOR  Maine. — The  Maine  section  of  the 
New  England  Council  has  appointed  a 
fact-finding  commission  to  investigate 
all  phases  of  the  power  question  as  it 
affects  that  state.  The  commission  is 
composed  of  William  T.  Cobb  of  Rock¬ 
land,  Philip  Dana  of  Westbrook,  James 
C.  Boyd  and  Benjamin  F.  Cleaves  of 
Portland,  William  1.  Cummings  of  South 
Berwick,  Leslie  E.  Mclntire  of  Water¬ 
ford  and  Robert  J.  Peabody  of  Lubec. 
The  commission  will  not  make  recom¬ 
mendations,  but  the  results  of  its  in¬ 
quiry  will,  it  is  expected,  throw  light  on 
whether  or  not  electrical  energy  should 
be  sold  for  use  outside  the  state. 


Work  on  Slave  Falls  Plant  on 
Winnipeg  River  to  Begin  Soon. — 
Preliminary  development  of  the  Slave 
Falls  power  site,  on  the  Winnipeg  River, 
in  the  Province  of  Manitoba,  by  the 
Winnipeg  public  hydro  system  will  be 
begun  soon,  a  year  in  advance  of  sched¬ 
ule,  owing  to  the  increased  demand  for 
electrical  power  from  the  city-owned 
utility.  It  is  expected  that  development 
will  be  completed  by  1931,  at  an  esti¬ 
mated  expenditure  of  $7,000,000.  The 
Slave  Falls  site  is  90  miles  northeast  of 
Winnipeg  and  5  miles  from  the  Pointe 
du  Bois  plant  of  the  city  hydro  system. 
This  is  the  last  undeveloped  power  site 
on  the  Winnipeg  River  available  to  the 
public  hydro  enterprise.  It  will  more 
than  double  the  city’s  production  of  elec¬ 
trical  energy  and  round  out  a  twenty- 
five-million-dollar  investment.  There  is 
available  at  the  Slave  Falls  site  a  total 


Coming  Meetings 

[A  complete  directory  of  electrical 
associations,  with  their  secretaries,  is 
published  in  the  first  issue  of  every 
volume.  For  latest  list  see  Elexttrical 
World  for  Jan.  7,  page  80.] 

Southwestern  Public  Service  Associa¬ 
tion — Dallas,  Tex.,  May  2-5.  E.  N. 
Willis,  403  Slaughter  Bldg.,  Dallas, 
Tex, 

American  Institute  of  Electrical  Engi¬ 
neers — New  Haven  regional  meeting. 
May  9-11  ;  national  convention.  Cos¬ 
mopolitan  Hotel,  Denver,  June  25-29. 
F.  L.  Hutchinson,  33  West  39th  St., 
New  York. 

Middle  West  Division,  N.  E.  L.  A.— Ho¬ 
tel  Statler,  St.  Louis,  May  9-11.  T. 
A.  Browne,  1519  O  St.,  Lincoln,  Neb. 
Arkansas  Utilities  Association — Arling¬ 
ton  Hotel,  Hot  Springs  National 
Park,  May  14-16.  R.  1.  Brown, 
Arkansas  Power  &  Light  Co.,  Little 
Rock. 

American  Society  of  Mechanical  Engi¬ 
neers — Pittsburgh,  May  14-17.  CAlvin 
W.  Rice,  29  West  39th  St.,  New  Y'ork. 

Indiana  Electric  Light  Association 
(jointly  with  Indiana  Public  Utilities 
Association)  —  Columbia  Club, 
Indianapolis,  May  22-24.  William 
Stokes,  1548  Consolidated  Bldg., 
Indianapolis. 

National  Electric .  Light  Association — 
Atlantic  City,  June  4-8.  P.  S.  Clapp, 
420  Lexington  Ave.,  New  York. 

American  Association  of  Engineers — 
Hotel  Hussman,  El  Paso,  Tex.,  June 
4-6.  M.  E.  Mclver,  63  E.  Adams  St., 
Chicago. 

Electrical  Supply  Jobbers’  Association 
— The  Homestead,  Hot  Springs,  Va., 
June  5-8.  E.  Donald  Tolies,  165 
Broadway,  New  York. 

National  Electrical  Manufacturers’ 
Association — The  Homestead,  Hot 
Springs.  Va.,  June  11-15.  S.  N. 
Clarkson,  420  Lexington  Ave.,  New 
York. 

Pacific  Coast  Division,  N.E.L.A.  — 
Hotel  Huntington,  Pasadena,  Cal., 
June  12-15.  S.  H.  Taylor,  447  Sutter 
St.,  San  FranclsTO. 

Georgia  Electrical  Association — Savan¬ 
nah,  June  14  and  15.  J.  J.  Mc¬ 
Donough,  Georgia  Power  Co.,  Dublin, 
Ga. 

Northwest  Divi.sion,  N.E.L.A. — Port¬ 
land,  Ore.,  June  19-22.  B.  Snow, 
1208  Spalding  Bldg.,  Portland,  Ore. 

Canadian  Electrical  Association — SS. 
“Richelieu”  froni  Montreal  to  Sague¬ 
nay  and  return,  June  20-23.  H.  M. 
Lyster,  712  Power  Bldg.,  Montreal. 

American  Society  for  Testing  Mate¬ 
rials  —  Chalfonte-Haddon  Hall,  At¬ 
lantic  City,  N.  J.,  June  25-29.  C.  L. 
Warwick,  1315  Spruce  Street,  Phila¬ 
delphia. 


of  36,480  continuous  horsepower  under 
conditions  of  ordinary  minimum  flow 
and  more  than  60,000  continuous  horse¬ 
power  at  ordinary  six-month  flow.  The 
head  at  this  site  is  26  ft. 


San  Diego  Company  Makes  Rate 
Reductions  Totaling  $400,000  a 
Year. — Customers  of  the  San  Die^o 
Consolidated  Gas  &  Electric  Company 
will  benefit  immediately  to  the  e.xtent  of 
more  than  $400,000  a  year  as  the  result 
of  reductions  in  electric  and  steam  rates 
that  went  into  effect  on  April  20.  These 
new  rates  are  based  on  an  inquiry  by 
the  California  Railroad  Commission  and 
the  report  of  its  engineering  department 
that  the  company  earning  in  1927  was 
substantially  $400;000  in  excess  of  a  net 
return  of  74  per  cent  on  its  investment, 
with  which  the  company  e.xpressed  itself 
content.  The  spee(ly  conclusion  of  the 
case,  with  its  substantial  saving  to  the 
consumers,  is  believed  to  establish  a 
record  in  the  matter  of  quick  handling 
of  a  formal  rate  matter  of  such  impor¬ 
tance.  Reductions  for  the  various  classes 
of  business  are  approximately  as  fol¬ 
lows:  Lighting,  11,4  per  cent;  general 
power,  11.1;  agricultural  power,  15.2; 
street  lighting.  6.3;  electric  railway, 
7.5;  steam  heating,  8.6. 


Optional  Tariff  for  Upstate  New 
York  Customers. — Optional  rates  for 
domestic  consumers,  offering  a  sliding- 
scale  reduction  with  a  minimum  monthly 
rate  of  $3.50,  are  announced  by  the  New 
York  Central  Electric  Corporation,  serv¬ 
ing  Perry,  Auburn,  Geneva,  Hornell  and 
many  other  communities  in  western  New 
York.  Under  the  optional  schedule 
clients  pay  10  cents  per  kilowatt-hour 
for  the  first  25  kw.-hr.  a  month,  8  cents 
for  the  second  25  kw.-hr.,  6  cents  for  the 
third,  4  cents  for  the  fourth  and  3  cents 
for  the  remainder.  The  regular  rate  is 
11  cents  per  kilowatt-hour  for  the  first 
50  kw.-hr.,  with  corresponding  reduc¬ 
tions  for  quantity  consumption.  The 
minimum  monthly  rate  is  $1.  The  op¬ 
tional  schedule  is  designed  to  encourage 
average  consumers  to  use  electrical 
household  devices. 


Interconnection  Goes  on  Apace  in 
Texas. — The  installation  of  the  new 
generating  unit  in  the  power  plant  of 
the  Comal  Power  Company,  at  New 
Braunfels,  Tex.,  to  bring  its  capacity 
to  60,000  kw.,  will  take  about  fourteen 
months  and  cost  $2,000,000,  Completion 
of  the  new  installation  will  give  the  San 
Antonio  Public  Service  Company  a  com¬ 
bined  total  of  100,000  kw.  at  New 
Braunfels  and  San  Antonio.  The  San 
Antonio  Public  Service  Company  is  in¬ 
terconnected  with  the  Central  Power  & 
Light  Company  south  of  New  Braun¬ 
fels  and  with  the  Texas  Power  &  Light 
Company,  serving  communities  north  of 
New  Braunfels,  and  it  is  now  construct¬ 
ing  a  line  from  New  Braunfels  to  Luling 
to  meet  the  Texas  Power  &  Light  sys¬ 
tem  on  the  east.  The  Texas  Power  & 
Light  Company  is  understood  to  plan 
the  immediate  construction  of  another 
132,000-kw.  line  from  its  Trinidad  sta¬ 
tion  to  a‘  proposed  new  substation  at 
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Milano  Junction  and  a  60,000-kw.  line 
from  Milano  Junction  to  Cameron.  This 
will  give  that  company  a  double  trans¬ 
mission  circuit  into  Temple.  A  60,- 
000-kw.  line  will  run  from  Luling  to 
Taylor  and  connect  with  the  Insull  lines 
by  way  of  Seguin. 


Oswego  (N.  Y.)  Hydro  Plant 
Starts  Next  Week. — The  hydro-elec¬ 
tric  plant  at  Oswego,  N.  Y.,  at  Dam  No. 
6  on  the  Oswego  River  will  be  started  on 
May  1.  The  plant  has  been  constructed 
at  a  cost  of  approximately  $1,000,000 
by  the  Carlisle  interests,  which  will 
operate  it  on  a  25-year  lease  made  a 
year  ago,  paying  the  city  of  Oswego  in 
rent  $50,(300  a  year.  The  plant  will 
have  a  capacity  of  7,5(X)  hp.,  to  be  pro¬ 
duced  by  three  2,5(X)-hp.  generators,  with 
additional  wheel  pits  for  two  more 
wheels,  should  the  city  at  some  future 
time  obtain  the  right  to  develop  the 
other  one-half  flow  of  the  river,  for 
which  application  has  been  made  to  the 
authorities  at  Albany. 


Salt  Lake  Has  Successful  Elec¬ 
trical  Gathering. — ^The  seventh  an¬ 
nual  convention  and  “get-together"  of 
the  representatives  of  the  various 
branches  of  the  electrical  industry  in 
Salt  Lake  City  and  adjacent  territory 
was  held  on  March  28,  at  the  Newhouse 
Hotel,  under  the  auspices  of  the  Elec¬ 
trical  League  of  Utah,  and  proved  the 
most  successful  yet  held.  R.  M.  Bleak, 
president  of  the  league;  B.  E.  Rowley, 
former  president;  R.  R,  Reid,  president 
of  the  local  contractors  and  dealers’  as¬ 
sociation  ;  W.  M.  Scott,  superintendent 
of  lines  and  service  of  the  Utah  Power 
&  Light  Company’s  Salt  Lake  division: 
City  Attorney  William  H,  Folland  of 
Salt  Lake  City,  who  discussed  city  ordi¬ 
nances  ;  L.  B.  Gowan,  of  the  Lighting 
Service  Bureau;  Clyde  L.  Chamblin, 
president  of  the  Association  of  Electra- 
gists  International,  and  Adam  S.  Ben- 
nion  of  the  Utah  Power  &  Light 
Company  were  speakers.  About  three 
hundred  guests  attended  the  dinner,  at 
which  George  R.  Randall  was  toast¬ 
master. 


Ireland  Plans  Distribution  of 
Shannon  Energy. — In  a  report  just 
issued  by  the  Electricity  Supply  Board 
of  the  Irish  Free  State  plans  are  out¬ 
lined  for  the  distribution  of  energy  from 
the  River  Shannon,  which  will  become 
available  next  year.  A  start  will  be 
made  in  Dublin,  where  the  existing 
network  will  be  used.  The  municipal 
undertaking  will  connect  its  transformer 
station  with  that  which  is  being  built 
by  the  Shannon  board,  and  the  work  of 
switching  over  will  present  no  difficulty. 
Cork  and  Limerick  will  be  tackled  al¬ 
most  immediately,  while  the  board  is 
negotiating  for  the  acquisition  of  the 
authorized  undertakings  in  Dundalk, 
Wexford  and  Clonmel.  In  the  opinion 
of  the  board  the  interest  of  the  country 
will  be  served  best  by  the  acquisition  of 
all  existing  undertakings  by  the  state. 
The  board  has  mapped  out  an  ambitious 
program  for  the  electrification  of  130 
towns  and  villages  in  the  Free  State. 


Recent  Court 
Decisions 

_ __)%D 

To  Recover  for  Personal  Injuries  on 
Specific  Allegation  of  Negligence 
There  Must  Be  Proof. — The  Supreme 
Court  of  Iowa  sustained  a  directed  verdict 
for  the  defendant  in  Rauch  vs.  Des  Moines 
Electric  Company,  a  damage  suit  brought 
because  the  plaintiff,  who  had  climbed  upon 
one  of  the  company’s  lighting  poles  to  view 
a  parade,  was  injured  by  the  falling  of  a 
globe  upon  his  head.  He  sued  for  com¬ 
pensation,  claiming  that  the  dislodgment 
of  the  globe  was  due  to  its  being  insecurely 
attached  to  its  bracket ;  but  the  courts 
found  the  contention  unproved  and  pointed 
out  that  a  specific  allegation  of  this  nature 
does  not  come  under  the  doctrine  of  res 
ipsa  loquitur  (“the  thing  speaks  for  it¬ 
self.’’)  (218  N.  W.  340.)* 


Children  Cannot  Climb  Company’s 
Poles  at  the  Company’s  Risk. — If  par¬ 
ents  permit  their  children  to  climb  a  public 
utility  company’s  poles,  they  do  so  at  their 
own  risk,  according  to  a  decision  of  the 
Superior  Court  at  Los  Angeles.  The  rul¬ 
ing  was  made  in  connection  with  a  damage 
suit  for  $75,000  brought  by  Harry  K. 
Brown  against  the  Southern  California 
Edison  Company  because  of  the  death  of 
Brown’s  son,  a  boy  of  twelve,  who  climbed 
one  of  the  defendant’s  poles  and  was 
killed.  The  court  ruled:  “With  the  de¬ 
velopment  of  electrical  power  and  high- 
tension  transmission  lines  it  would  be  a 
dangerous  precedent  to  relieve  parents  of 
responsibility  and  hold  electrical  distribut¬ 
ing  companies  responsible  for  lack  of 
knowledge  or  carelessness  of  a  child  of 
twelve  which  leads  him  to  climb  a  pole 
which  he  ought  to  know  was  not  put  there 
for  that  purpose.  To  hold  the  companies 
liable  would  mean  that  they  would  be 
punished  for  the  negligence  of  others.’’ 


Complaint  of  Interference  with 
Stream  by  Upper  Riparian  Owner 
Must  Allege  Unreasonable  Use  of 
Water  as  Matter  of  Law. — The  New 
York  Supreme  Court,  Special  Term,  has 
dismissed  the  complaint  in  Maylender  vs. 
Fulton  County  Gas  &  Electric  Company, 
in  which  the  company,  as  the  upper  ripa¬ 
rian  owner  on  Peck  Creek,  was  charged 
with  an  unjustifiable  interference  with 
stream  flow.  Failure  to  allege  that  the 
company’s  works  were  not  built  in  con¬ 
formity  with  the  fall  of  land,  or  were  not 
adapted  to  the  character  of  the  stream, 
or  were  improperly  operated,  or  that  diver¬ 
sion  of  waters  caused  stream  to  overflow 
on  plaintiff’s  land,  or  that  plaintiff  had 
ever  used  the  waters  of  the  stream  or  ever 
intended  to  do  so,  led,  the  court  said,  to 
the  assumption  that  the  dam  was  properly 
constructed  and  therefore  that  the  lower 
riparian  owner  had  no  cause  of  actfon. 
(227  N.  Y.  S.  209.) 


When  Is  Contributory  Negligence  a 
Matter  of  Law? — Affirming  a  judgment 
for  the  plaintiff  in  Beman  vs.  Iowa  Elec¬ 
tric  Company,  a  damage  suit  brought  be¬ 
cause  of  the  death  of  plaintiff’s  husband 
from  electric  shock,  the  Supreme  Court  of 
Iowa  said  that  the  alleged  contributory 
negligence  was  for  the  jury  to  pass  on  and 

•The  left-hand  numbers  refer  to  the  vol¬ 
ume  and  the  right-hand  numbers  to  the 
oage  of  the  National  Reporter  System. 


that  contributory  negligpce  becomes  a 
question  of  law,  for  the  judge,  only  when 
it  is  so  flagrant  as  to  be  evident  to  any 
reasonable  person.  In  this  case  the  man 
was  one  of  a  bridge  crew  working  near  a 
13,200-volt  transmission  line  belonging  to 
the  company.  The  company  had  been  asked 
to  move  its  line  and  had  done  so,  but 
apparently  not  far  enough,  since,  although 
fellow  workmen  gave  evidence  that  they 
had  tested  the  operation  of  the  boom  which 
the  victim  was  guiding  and  found  an  18- 
inch  clearance  between  it  and  the  electric 
wire,  it  was  proved  that  death  resulted  as 
stated  above.  Proof  that  there  had  been 
no  contact  between  the  boom  or  cable  of 
the  derrick  and  the  wire  and  testimony 
that  electricity  transmitted  at  13,200  volts 
will  not  arc  or  jump  over  a  gap  from  an 
unbroken  continuous  wire  were  not  held 
by  the  court  to  substantiate  the  company’s 
defense,  the  “thing  speaking  for  itself.” 
(218  N.  W.  343.) 
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Commission  Insists  that  95  per  Cent 
OF  Consumers  IN  SmallCommunityShaix 
Have  Metered  Service. — Meters  are  the 
best  gage  for  determining  what  an  electric 
consumer  should  pay  for  the  service  he 
receives,  the  North  Dakota  Board  of  Rail¬ 
road  Commissioners  has  held  in  the  case 
of  a  complaint  by  citizens  of  Litchville 
against  J.  M.  Haarsager,  the  operator  of 
the  electric  light  plant  at  that  place.  The 
petitioners  asked  for  increased  hours  of 
electric  service  and  reduction  in  the  rate. 
The  commission  learned  that  some  of  the 
consumers  had  meters  which  they  owned 
themselves  while  others  received  service  at 
a  flat  rate.  The  company  was  directed  to 
take  over  all  meters  within  the  next  year 
and  to  put  other  consumers  on  a  metered 
basis  within  90  days,  so  that  not  more  than 
5  per  cent  of  the  consumers  would  remain 
on  a  flat-rate  basis. 


Condemns  Delay  in  Applying  Fr«  Cer¬ 
tificate  Until  Competition  Is  Threat¬ 
ened. — In  granting  a  certificate  of  public 
convenience  and  necessity  to  the  Pacific 
Gas  &  Electric  Company  to  operate  a  gas- 
distributing  system  in  Irvington  and  con¬ 
tiguous  territory  and  denying  the  applica¬ 
tion  of  the  Alameda  County  Gas  Company 
for  a  similar  certificate,  the  California  Rail¬ 
road  Commission  reaffirmed  its  disapproval 
of  a  public  utility  waiting  until  threatened 
competition  develops  before  making  applica¬ 
tion  to  serve  new  territory.  “A  utility  owes 
a  duty  to  that  portion  of  the  public  which 
seeks  to  obtain  service  as  well  as  to  that 
portion  of  the  public  which  is  already  being 
served,’’  the  commission  said.  “In  the  case 
before  us  there  is  no  question  that  the 
Pacific  Gas  &  Electric  Company  made  its 
offer  of  service  only  to  forestall  competi¬ 
tion  and  filed  its  application  for  a  cer¬ 
tificate  of  public  convenience  and  necessity 
only  when  forced  to  do  so.  For  that  rea¬ 
son  it  cannot  urge  a  superior  right  to  serve 
a  territory  which  it  has  heretofore  shown 
no  disposition  to  enter.  Much  as  the  com¬ 
mission  might  look  with  favor  upon  the 
efforts  of  a  new  utility  to  develop  an  nij- 
served  territory,  we  are  compelled  in  this 
instance,  on  account  of  the  great  disparity 
in  rates  and  certain  elements  of  financial 
ability,  to  grant  the  application  of  the 
Pacific  Gas  &  Electric  Company.” 
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News  About  Men  of  the  Industry 


_ 

N.  A.  Carle  Resigns 

Nathaniel  A.  Carle,  vice-president  in 
charge  of  operations  of  the  Public 
Service  Production  Company,  Newark, 
N.  J.,  has  resigned.  He  is  planning  to 
make  a  trip  to  Leland  Stanford  Uni¬ 
versity  in  California,  of  which  institu¬ 
tion  he  is  a  trustee,  returning  East  in 
three  months.  For  a  number  of  years 
Mr.  Carle  has  been  an  outstanding 
figure  in  the  electrical  industry,  not 
only  as  an  executive  of  one  of  the 
largest  electric  utilities  in  the  country 
but  also  as  a  leader  in  the  work  of  the 
national  engineering  organizations.  He 
became  identified  with  the  Newark 
properties  in  1912  as  chief  engineer  of 
the  Public  Service  Electric  Company, 
in  this  capacity  reorganizing  and  en- 
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larging  the  engineering  staff  with 
noteworthy  results  along  both  technical 
and  economic  lines.  In  1922,  when  the 
Public  Service  Production  Company 
was  organized,  be  became  vice-president 
and  general  manager  and  two  years 
later  he  was  named  vice-president  in 
charge  of  operations. 

Mr.  Carle  was  born  in  Portland,  Ore., 
and  was  graduated  from  Leland  Stan¬ 
ford  University.  His  early  engineering 
activities  carried  him  to  Alaska,  Canada, 
New  England,  Colorado  and  New  York. 
Mr.  Carle  has  given  unstintingly  of 
his  time  and  energy  to  association 
affairs,  having  been  an  indefatigable 
worker  as  chairman  and  member  of 
numerous  committees.  He  is  past- 
chairman  of  the  Technical  National 
Section  of  the  National  Electric  Light 
Association,  a  fellow  and  a  past-vice- 
pcesident  of  the  American  Institute  of 
Electrical  Engineers  and  is  active  in 
the  American  Society  of  Mechanical 
Engineers,  the  Association  of  Edison 
Electric  Illuminating  Companies,  the 
Institute  of  Radio  Engineers  and  the 
American  Electric  Railway  Association. 


0.  \V.  Mattison,  formerly  manager 
of  the  Missouri  Power  &  Light  Com¬ 
pany  in  the  Mexico  district,  is  now  in 
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charge  of  the  Dakota  properties  of  the 
United  Public  Service  Company  with 
headquarters  in  Bismarck,  N.  D.  Paul 
C.  Ekern  of  Brookfield  will  succeed 
Mr.  Mattison  in  Mexico  and  J.  F, 
Duncan  of  Edina  will  succeed  Mr. 
Ekern  in  Brookfield. 

Huey  P.  Long,  a  member  of  the  Pub¬ 
lic  Service  Commission  of  Louisiana, 
has  been  elected  Governor  of  that  state 
on  the  Democratic  ticket.  Mr.  Long 
was  elected  a  member  of  the  Railroad 
Commission  of  Louisiana  in  1918,  serv¬ 
ing  on  that  body  until  the  Louisiana 
Public  Service  Commission  was  created 
in  1921,  when  he  became  a  member  of 
that  commission.  Three  years  later  he 
was  elected  to  a  six-year  term. 

Bancroft  Gherardi,  chief  engineer 
of  the  American  Telephone  &  Telegraph 
Company  and  president  of  the  American 
Institute  of  Electrical  Engineers,  and 
Jacob  F.  Schoellkopf,  chairman  of  the 
board  of  directors  of  the  Buffalo,  Ni¬ 
agara  &  Eastern  Power  Corporation, 
Buffalo,  N.  Y.,  have  been  nominated  to 
fill  two  vacancies  on  the  board  of 
trustees  of  Cornell  University.  The 
vacancies  will  occur  in  June,  when  the 
terms  of  John  L.  Senior  of  Chicago  and 
Judge  Cuthbert  W.  Pound  of  Lockport, 
N.  Y.,  will  have  expired. 

Robert  L.  Fitzgerald,  manager  of 
the  light  and  power  department  of  the 
Indiana  Service  Corporation,  Fort 
Wayne,  Ind.,  since  1924,  has  resigned 
his  position  with  that  company,  effective 
April  30.  Mr.  Fitzgerald  plans  to  enter 
business  with  B.  O.  Fink  and  Jack  Ful¬ 
ton  in  the  Auburn  Stoker  Corporation, 
Auburn,  Ind.,  manufacturing  and  mar¬ 
keting  automatic  smokeless  coal  burners 
for  heating  and  industrial  boilers.  He 
was  formerly  associated  with  the  Gary 
(Ind.)  Heat,  Light  &  Water  Company, 
the  engineering  staff  of  the  Wisconsin 
Railroad  and  Tax  Commission  and  with 
R.  M.  Feustel,  consulting  engineer. 

Elmer  A.  Sperry,  inventor  and  engi¬ 
neer,  has  been  awarded  the  Holley  medal 
by  the  American  Society  of  Mechanical 
Engineers  for  his  achievements  in  the 
invention  of  the  gyroscope.  Frequent 
recognition  has  been  given  Mr.  Sperry 
for  his  engineering  accomplishments  in 
the  form  of  honorary  degrees,  medals 
and  membership  in  scientific  societies. 
In  the  course  of  his  distinguished  career 
he  has  been  the  recipient  of  the  John 
Scott  legacy  medal  and  premium,  the 
John  Fritz  medal,  the  Franklin  medal 
and  the  American  Museum  of  Safety 
medal.  Mr.  Sperry  was  decorated  by 
Czar  Nicholas  1 1  of  Russia  for  naviga¬ 
tional  equipment  and  he  received  the 
Order  of  the  Rising  Sun  from  the  Em¬ 
peror  of  Japan  in  1922.  Presentation 
of  the  Holley  medal  will  be  made  May 
16  at  a  dinner  which  is  to  be  held  dur¬ 
ing  the  spring  meeting  of  the  American 
Society  of  Mechanical  Engineers  in 
Pittsburgh. 
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Theodore  Reran  Retires 

Theodore  Beran,  commercial  vice- 
president  of  the  General  Electric  Com¬ 
pany  in  charge  of  the  New  York  district, 
has  asked  to  be  relieved  of  the  responsi¬ 
bilities  of  his  office  May  1,  having 
voluntarily  decided  to  retire  from  active 
business  life.  In  commenting  on  Mr. 
Beran’s  retirement  J.  G.  Barry,  vice- 
president  of  the  company,  said:  “Dur¬ 
ing  his  long  and  valuable  service,  ex¬ 
tending  over  a  period  of  more  than  39 
years,  he  has  devoted  himself  whole¬ 
heartedly  to  the  company's  interests  in 
building  up  its  business  in  the  important 
territory  of  which  he  was  the  principal 
commercial  executive.” 

Mr.  Beran  was  born  in  Springfield, 
Mass.,  and  was  educated  in  the  public 
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schools  of  New  York  City,  later  receiv¬ 
ing  an  A.B.  degree  from  the  College  of 
the  City  of  New  York.  He  joined  the 
Sprague  Electric  Railway  &  Motor 
Company  in  New  York  in  1889  and 
when  that  company  consolidate<l  with 
the  Edison  interests  in  1890  he  continued 
with  the  Edison  General  Electric  Com¬ 
pany  and  with  the  General  Electric 
when  it  was  formed  in  1892  from 
the  consolidation  of  the  Eldison  and 
Thomson-Houston  interests.  In  1904 
he  removed  to  Rugby,  England,  where 
he  organized  the  commercial  depart¬ 
ment  of  the  British  Thomson-Houston 
Company.  In  the  fall  of  1903  he  was 
made  acting  manager  of  the  New  York 
district  for  the  General  Electric  Com- 
panv,  a  year  later  being  designated  dis¬ 
trict  manager.  It  was  in  1926  that  he 
was  named  commercial  vice-president. 
Mr.  Beran  is  an  associate  member  of  the 
American  Institute  of  Electrical  Engi¬ 
neers,  vice-president  of  the  Electrical 
Board  of  Trade  and  a  past-president  of 
the  New  York  Electrical  Society.  • 


L.  J.  Edmonston,  representing  the 
Missouri  Power  &  Light  Company  at 
Plattsburg,  Mo.,  has  been  appointed 
manager  of  the  Edina  office. 

885 


S.  E.  Wolff  Removes  to 
Oklahoma 

Samuel  E.  Wolff,  consulting  engi¬ 
neer,  of  New  York,  has  disposed  of  his 
utility  interests  in  the  Elast  to  become 
president  of  the  Oklahoma  Power  & 
Water  Company,  organized  by  the 
Colvin  interests,  with  headquarters  in 
Sand  Springs.  Mr.  Wolff  has  had 
many  years  experience  in  public  utility 
operation  in  the  East  and  in  the 
Middle  West,  particularly  in  Michigan, 
where  he  was  born  and  where  he  was 
identified  with  the  properties  now  new 
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constituent  units  of  the  Consumers 
Power  Company.  After  serving  in 
various  departments  he  resigned  as 
general  manager  of  the  Jackson  (Mich.) 
(ias  Company  to  take  a  similar  position 
in  charge  of  the  gas,  electric  and  railway 
utilities  in  Saginaw  and  Bay  City,  Mich. 
In  1908  he  joined  the  New  York  ex¬ 
ecutive  staff  of  Hodenpyl,  Hardy  & 
Company,  managers  of  the  Michigan 
properties,  and  continued  in  the  dis¬ 
charge  of  various  functions  for  them 
until  the  end  of  1921,  when  he  engaged 
in  some  industrial  work  for  a  group  of 
New  York  bankers.  Recently  he  has 
operated  properties  in  the  East  and 
has  done  financial  and  consulting  work 
with  offices  in  New  York  City.  Mr. 
Wolff  is  a  past-president  of  the  Michi¬ 
gan  Gas  Association,  a  member  of  the 
American  Gas  Association  and  of  the 
National  Electric  Light  Association, 
the  insurance  committee  of  which  he 
organized  several  years  ago. 


Herman  Hnx,  for  many  years  con¬ 
sulting  electrical  and  mechanical  engi¬ 
neer,  is  now  identified  with  the  Perfec¬ 
tion  Appliance  Company,  a  subsidiary  of 
the  Splitdorf-Bethlehem  Electrical  Com¬ 
pany.  Mr.  Hill  is  a  practical  inventor, 
in’s  pat'ents  totaling  more  than  one 
thousand. 

Frank  J.  Doyle,  chief  engineer  of  the 
Northern  States  Power  Company  at  St. 
Cloud,  Minn.,  for  years,  has  been 
transferred  to  .Sioux  Falls,  S.  D.,  to 
manage  the  plant  there  operated  by  the 
Northern  States  company.  He  was 
assistant  chief  at  Sioux  Falls  for 
years  before  removing  to  St.  Cloud. 


Succeeding  Mr.  Doyle  at  St.  Cloud  as 
chief  engineer  will  be  L.  H.  Lawrence 
of  Sioux  Falls. 

T.  F.  Bowdern  is  now  head  of  the 
public  relations  department  of  the 
Arkansas-Missouri  Power  Company,  the 
East  Missouri  Power  Company  and  the 
Missouri  Public  Service  Company,  all 
controlled  by  the  Inland  Power  &  Light 
Company. 


Moloney  and  Mullen  of 
St.  Louis  Resign 

T.  O.  Moloney  and  James  J.  Mullen 
have  resigned  as  president  and  vice- 
president  of  the  Moloney  Electric  Com¬ 
pany,  St.  Louis,  Mo.,  effective  June  30, 
to  devote  more  time  to  their  personal 
affairs.  During  the  30  years  in  which 
they  have  been  connected  with  the  com¬ 
pany  it  has  grown  to  be  one  of  the  larg¬ 
est  transformer  manufacturers  in  the 
United  States  with  unusually  well- 
equipped  factories,  having  recently  com¬ 
pleted  a  large  plant  in  the  industrial 
district  of  St.  Louis.  Mr.  Moloney  and 
Mr.  Mullen  will  continue  as  members  of 
the  board  of  directors  and  in  an  advisory 
capacity.  F.  H.  Barrington  will  be  in 
active  charge  of  the  management  of  the 
company,  assisted  by  W.  M.  Cory,  both 
of  whom  are  identified  with  the  com¬ 
pany  at  the  present  time. 

Mr.  Moloney’s  activity  in  the  elec¬ 
trical  industry  dates  back  to  1890,  when 
he  became  connected  with  the  electrical 
department  of  the  Laclede  Gas  Light 
Company  of  St.  Louis.  The  existing 
type  of  transformer  engaged  his  special 
attention  and  through  these  studies  he 
quickly  obtained  the  experience  which 
enabled  him  to  contribute  substantially 
to  the  evolution  of  the  modern,  well- 
balanced  transformer.  From  these  be¬ 
ginnings  resulted  the  Moloney  Electric 
Company,  organized  in  1897  with  Mr. 
Moloney  as  president. 


Howard  F.  Thurber,  formerly  pres¬ 
ident  of  the  New  York  Telephone  Com¬ 
pany,  died  at  his  home  in  New  York 
April  21  of  pneumonia.  Mr.  Thurber 
was  made  chief  executive  of  the  tele¬ 
phone  company  in  1919  after  spending 
practically  his  entire  business  life  in 
the  service  of  Eastern  telephone  com¬ 
panies.  He  occupied  the  office  of  pres¬ 
ident  for  five  years  and  subsequently 
became  chairman  of  the  board  of  di¬ 
rectors.  Mr.  Thurber  was  a  native  of 
Brooklyn,  N.  Y.,  and  received  his 
technical  training  at  the  Brooklyn  Poly¬ 
technic  Institute  and  at  Cornell  Uni¬ 
versity.  He  was  a  member  of  the 
A.I.E.E. 

Elias  E.  Ries,  engineer-inventor, 
died  of  pneumonia  at  his  home  in  New 
York  April  20  after  an  illness  of  one 
week.  Mr.  Ries  was  prominently  iden¬ 
tified  with  the  very  beginnings  and 


H.  D.  Savage  Heads 
Combustion  Engineering 

H.  D.  Savage,  for  many  years  vice- 
president  of  the  Combustion  Engineer¬ 
ing  Corporation,  New  York,  has  been 
elected  president  to  succeed  Joseph  V. 
Santry,  resigned.  Mr.  Savage  brings 
to  his  new  office  a  long  and  varied  expe¬ 
rience  in  the  manufacture  and  sale  of 
power  plant  equipment.  He  has  been 
identified  with  the  development  of  pul¬ 
verized  fuel-burning  equipment  since  its 
very  inception  and  is  recognized  as  an 
authority  on  this  subject.  When  the 
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Combustion  Engineering  Corporation 
purchased  the  Lopulco  Pulverized  Fuel 
Systems,  in  1920,  Mr.  Savage  became 
associated  with  this  organization  as  the 
directing  head  of  the  pulverized  fuel 
division.  In  addition  to  the  presidency 
of  the  Combustion  Engineering  Corpora¬ 
tion  Mr.  Savage  holds  executive  positions 
in  a  number  of  the  subsidiary  com¬ 
panies  of  the  corporation.  He  is  a  mem¬ 
ber  of  the  American  Society  of  Mechan¬ 
ical  Engineers,  American  Society  of 
Mining  and  Metallurgical  Engineers 
and  of  the  Franklin  Institute. 


with  the  development  of  electrified 
railroads  and  rapid  transit  in  New 
York  and  other  cities.  He  was  also  a 
pioneer  in  the  electric  light  industry 
in  New  York,  from  1880  to  1884,  having 
been  affiliated  with  S.  Bergmann  & 
Company,  the  Edison  company,  the 
U.  S.  Electric  Illuminating  Company 
and  with  the  Fuller  Manufacturing 
Company. 

Alexander  D.  Lunt,  manager  of  the 
patent  department  of  the  General  Elec¬ 
tric  Company  since  1922,  died  in  At¬ 
lantic  City,  N.  J.,  April  25.  He  had 
been  ill  since  December.  A  native  of 
Biddeford,  Me.,  Mr.  Lunt  received 
his  technical  education  at  Worcester 
Polytechnic  Institute  and  at  Cornel' 
University.  Previous  to  joining  the 
General  Electric  patent  department  in 
1898  he  was  connected  with  the  Lnited 
States  Patent  Office  at  Washington. 


zM. 


Obituary 


Electrical  Wohd—Vol.91,No.l7 


886 


Financial  and  Statistical  News 
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Common  Stocks  Rise  Steadily 

Refunding  Program  Large 

The  investor  who  has  had  sufficient 
foresight  to  add  a  sprinkling  of 
utility  common  stocks  to  his  holdings 
during  the  past  few  months  has  been 
amply  repaid,  assuming,  of  course,  a 
reasonable  degree  of  diversification.  It 
would  be  difficult  to  pick  a  group  of 
power  and  light  stocks  in  which  a 
handsome  appreciation  has  not  taken 
place,  even  since  the  beginning  of  the 
current  year.  A  representative  group 
of  fifteen  leading  stocks  averages  142  at 
present,  against  122  at  the  first  of  the 
year.  The  same  group  averaged  95  at 
the  beginning  of  last  year.  Among  the 
individual  members  of  the  group  gains 
of  as  much  as  45  points  were  made  since 
the  beginning  of  this  year.  The  mar¬ 
ket  continues  exceedingly  strong. 

Refunding  and  retiring  of  high- 
priced  issues  continues  on  a  large  scale. 
More  than  $116,000,000  of  power  and 
light  company  bonds  were  called  in 
.\pril.  A  large  numl)er  of  these  were 
6s  and  7s.  According  to  predictions, 
bond  redemptions  for  ^lay  will  be  un¬ 
usually  heavy  in  the  power  and  light 
industry.  Several  large  issues  will  be 
replaced  with  money  costing  anywhere 
from  i  per  cent  to  2  per  cent  less  and 
annual  charges  will  thus  be  materially 
reduced.  _ 

America  Financing  Big 
British  Electricity  Trust 

Will  the  supply  of  electricity  for  light¬ 
ing  and  power  purposes  in  southern 
England  (excluding  London)  event¬ 
ually  come  under  the  control  of  one 
great  trust  supported  and  financed  by 
•American  capital  ?  This  question  is 
becoming  one  of  gfreat  interest  in  Brit¬ 
ish  electrical  circles  at  the  present  time. 
As  straws  indicate  the  direction  of  the 
wind,  so  it  is  thought  do  the  many  facts 
available  indicate  the  trend  of  events. 

The  keynote  of  the  situation  is  de¬ 
clared  to  be  the  Greater  London  and 
Counties  Trust,  Ltd.,  which  is  said  to 
have  behind  it  practically  unlimited 
American  capital.  Already  this  trust 
has  a  controlling  interest  in  the  East 
Anglian  Electricity  Company,  the  Ox¬ 
ford  Electric  Company  and  Edmund- 
sons’  Electricity  Corporation,  Ltd.  It 
will  also  control  the  Bedfordshire,  Cam¬ 
bridgeshire  and  Huntingdonshire  Com¬ 
pany,  which  is  not  yet  operating,  but 
3vvns  bulk  supply  powers  within  the  area 
embraced  by  its  title,  and  the  Wessex 
Electricity  Company.  This,  again,  is 
not  yet  operating,  but  holds  bulk  sup¬ 
ply  powers  within  the  counties  of  Ox¬ 
ford,  Buckinghamshire,  Berkshire,  Wilt¬ 
shire  and  Gloucestershire.  It  is  also 
promoting  a  bill  in  Parliament  to  in¬ 
crease  its  area  by  including,  inter  alia, 
Devon  r.nd  Cornwall. 


How  much  farther  the  operations  of 
the  trust  will  extend  cannot  be  stated  at 
present.  All  that  is  known  is  that  dur¬ 
ing  recent  months  there  has  been  a 
persistent  purchasing  of  the  shares  of 
bulk  supply  and  distributing  companies 
in  .southern  England  at  prices  which 
have  little  regard  for  present  dividends. 

The  latest  development  is  the  noti¬ 
fication  of  the  Sevenoaks  Electricity 
Company  of  an  offer  to  purchase  its 
entire  issued  capital.  No  indication  is 
given  as  to  the  identity  of  the  potential 
purchaser,  but  shareholders  have  been 
advised  not  to  part  with  their  holdings. 
It  is  worth  noting  that  the  area  in  which 
the  company  operates  is  within  the  bulk 
supply  area  of  one  of  the  associated  com¬ 
panies  of  the  County  of  London  Electric 
Supply  Company. 


Virginia  Electric  Plans 
New  Issues 

To  care  for  possible  future  financial 
requirements  the  directors  of  the  Vir¬ 
ginia  Electric  &  Power  Company  have 
been  authorized  to  issue,  in  their  discre¬ 
tion,  $8,000,000  in  first  and  refunding 
mortgage  gold  bonds  of  the  company, 
which  will  increase  the  aggregate  to 
$20,000,000.  This  action  was  taken  at 
the  annual  meeting  of  the  stockholders. 
The  directors  also  were  authorized  to 
petition  the  State  Corporation  Commis¬ 
sion  to  permit  amendment  of  the  com¬ 
pany’s  charter  so  as  to  provide  for  an 
increase  of  $5,000,000  in  6  per  cent 
cumulative  authorized  preferred  stock. 
Possibly  $3,000,000  in  6  per  cent  pre¬ 
ferred  will  be  issued  this  year. 


Montana  Power  Gross  Earnings 
Advance  Slightly  Over  1926 


AS  A  result  of  curtailment  of  copper 
•iA production  last  year  the  Montana 
Pow'er  Company,  showed  an  increase  of 
only  2  per  cent  in  gross  and  an  actual 


Earnings  of  Montana  Power  Company 
covering  six-year  period 


decline  in  net  earnings  as  well  as  in 
surplus  over  charges.  Completion  of  an 
electrolytic  zinc  plant  by  the  Anaconda 
Copper  Mining  Company,  however,  is 
expected  to  add  $750,000  to  income 
yearly.  Furthermore,  important  econ¬ 


Gtosk  earnings 

Operating  expense . 

1926 

$9,339,189 

3,208,551 

1927 

$9,518,728 

3,437,638 

Net  earnings . 

Interest . 

. ..  $6,130,638 

I,826,6t0 

$6,081,090 

2,168,387 

Surpltis . 

Depreciation . 

. . .  $4,304,028 

350,000 

$3,912,703 

300,000 

Balance . 

Preferred  dividend . 

. . .  $3,954,028 

684,922 

$3,612,703 

342,461 

For  common .  ... 

.  $3,269,106 

$3,270,242 

omies  are  expected  to  result  from  mer¬ 
ger  with 'the  American  Power  &  Light 
Company,  on  which  plan  the  share¬ 
holders  are  asked  to  pass  this  week. 

The  generating  capacity  of  the  Mon¬ 
tana  Power  system  now  stands  at  245,- 
000  kw.,  18,000  kw.  having  been  added 
during  the  year.  The  year’s  output 
totaled  1,366,997,834  kw.-hr.,  which  is 
approximately  the  same  as  the  1926  fig¬ 
ure.  The  yearly  load  factor  was  81.5 
per  cent  and  the  company  .served  49,844 
customers,  an  increase  of  2,220. 

Earning  figures  of  the  company  for 
the  past  two  years  were  as  shown  in 
the  accompanying  table. 


Utility  Financing  Active 

During  the  week  ended  April  26  new 
offerings  by  the  electric  light  and 
power  companies  of  the  country  totaled 
approximately  $58,000,000.  One  of  the 
largest  issues  of  that  type  brought  out 
during  the  year  was  offered  by  Cities 
Service  Company  in  the  form  of  5  per 
cent  gold  debentures,  a  piece  of  financ¬ 
ing  involving  a  total  of  $50,000,000. 
These  securities  were  priced  at  98  and 
interest  to  yield  5.13  per  cent. 

The  Railway  &  Light  Securities  Com¬ 
pany  offered  4^  per  cent  collateral  trust 
gold  bonds  to  the  amount  of  $3,000,000, 
the  price  being  94^  and  interest,  to  yield 
about  4.90  per  cent.  These  bonds,  due 
May  1,  1953,  are  a  direct  obligation  of 
the  company,  which  was  organized  for 
the  purpose  of  holding  for  income  or 
sale  the  securities  of  public  utility  enter¬ 
prises. 

Six  per  cent  cumulative  preferred 
stock  of  the  Iowa  Pow’er  &  Light  Com¬ 
pany  was  issued  to  the  amount  of 
$1,000,000  at  $100  per  share  and  ac¬ 
crued  dividend. 
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Company  made  two  new  offerings,  one 
in  the  form  of  collateral  trust  30-year 
sinking  fund  5  per  cent  gold  bonds, 
amounting  to  $2,000,000,  and  the  other 
in  the  form  of  common  stock  of  no  par 
value,  totaling  30,000  shares.  The 
company  was  organized  in  1925,  under 
the  laws  of  the  State  of  Delaware,  to 
take  over  the  assets  and  business  of  the 
investment  Company  for  Electrical 
Enterprises  in  the  United  States,  a 
Swiss  corporation  established  in  1910. 


Worthington  Pump  Elects  New 
Directors. — E.  T.  Fishick  and  W.  C. 
Stettenius  have  lieen  elected  members 
of  the  board  of  directors  of  the  Worth¬ 
ington  Pump  &  Machinery  Corporation. 


National  Power  &  Light  Increases 
Common  Dividend.  —  The  National 
Power  &  Light  Company  declared  a 
quarterly  dividend  of  25  cents  on  the 
common,  placing  the  stock  on  a  dollar 
annual  basis,  against  80  cents  previously. 
Initial  quarterly  dividend  of  $1.50  was 
also  declared  on  the  $6  preferred.  I'he 
common  dividend  is  payable  June  1  to 


stock  of  record  May  15  and  the  pre¬ 
ferred  May  1  to  stock  of  record 
April  24. 


General  Electric  Sales  Billed 
Down  Slightly  for  Quarter 

Sales  billed  by  the  General  Electric 
Company  for  the  first  quarter  of  1928 
were  $71,640,790,  against  $72,474,474 
for  the  first  quarter  of  1927.  Profit 
available  for  dividends  on  common,  how¬ 
ever,  was  $11,261,842,  against  $11,028,- 
143.  The  comparative  statement  for  the 
first  quarter  of  the  two  years  is  given 
in  the  following  table : 


1928  1927 

Net  Bales  billed .  $71,640,790  $72,474,474 

t.,esH  coats .  63,404,807  63,641,300 


Net  income  from  sales. .. .  $8,233,982  $8,833,173 

( >ther  income,  less  interest 

paid  and  sundry  charges  3,669,304  2,838,337 


Profit  available  for  divi-  ' 

dends .  $11,903,487  $11,671,731 

I.e88:  Cash  dividends  on 

special  stock .  643,644  643,387 


Profit  available  for  divi¬ 
dends  on  common  stock  $11,261,842  $11,028,143 


Utility  Bonds  Called  in  April 
Total  $116,846,830 

Among  the  electric  light  and  power  * 
securities  called  for  payment  in  April  in 
advance  of  maturity  are  the  following; 


Issue  Due  Amount 

Public  Service  Elec.  &  Gas,  Sis...  1939  $23,379,000 

National  Public  Service,  6is .  1935  13,633,000 

Continental  Gas  &  Electric,  6iB. .  1964  11,700,000 
Cincinnati  Gas  Electric,  3s. .. .  1936  8,224,000 

Cincinnati  Gas  &  Electric,  Sis. . .  1961  5,810,000 

Birmingham  Electric,  6s .  1954  8,000,000 

Pennsylvania  EMison,  5s .  1946  6,333,600 

Shawinigan  Water  4  Power,  Ss...  1955  5,957,000 

Shawinigan  Water  &  Power,  Sis..  1954  1,300,000 

Pennsylvania  C.  L.  &  P.  Sis. . ..  1975  5,300,000 

Pennsylvania  C.  L.  &  P.  Ss .  1950  2,191,000 

Utah  Power  4  Light,  6s .  1944  5,300,000 

Indiana  Service,  6s .  2020  4,795,530 

York  Haven  Water  4  Power,  5s. .  1 957  2,390,000 

Metropolitan  Edison,  Ss .  1939  2,348,000 

Mempnis  Power  4  Light,  6s .  1948  2,000,000 

Electrical  Securities,  Ss .  1935  1,000,000 

United  Electric  Securities,  Ss. .. .  1956  1,000,000 

Central  Illinois  Utilities,  6s .  1932  766,000 

KingsportUtilities,  Inc.,  6s .  1937  456,000 

Kingsport  Utilities,  Inc.,  7s .  1937  130,000 

Erie  County  Electric,  51s* .  I960  I37,0M 

Potomac  Electric  Power,  68*. ...  1 95  3  52,700 


*  Not  entire  issues. 


German  Utility  to  Redeem  Bonds. 
— The  Westphalia  United  Electric  Power 
Corporation  will  redeem  at  par  and 


Stock  Quotations  of  Electric  Li^ht  and  Power  and  Manufacturings  Companies 

(Prlros  (in  New  York  stcH'k  market  unless  iitlierwise  noted.  I’nless  olliernise  noted  the  par.  stated,  or  preference  value  of  sPK'k  Is  $100.) 


('ompanles 


Bid  Prlee 
Tuesday  l»\v 
.YprII  $4  1»2S 


High 

1U28 


AbITIBI  PWR.  a  PAPER,  com.. 

now  —  DO  par . 

Ala.  Pwr.,  $7  cum.  pf. — no  par . 

/.Ills  Chalmers  Mfg.,6%  com.,ex.div. 

niumlnum  Co.  of  Amer.,  com . 

Aluminum  Co.  of  Amfr.,  6%  pf . 

Amer  4  Foreign  Pwr..  7  %pf.— no  par 
Amer.  4  Foreign  Pwr.,  com. — no  par 
Amer.  Bosch  Magneto,  com. — no  par 

Amer.  Brown  Boverl  Elec.f . 

Amer.  Brown  Boverl  Elec.,  pf.  $7... . 
Amer.  Gas  4  F;iec.,  6%  pf. — no  par.. 
Amer.  Gas  4  Elec.,  com.  t — no  par. . 

Amer.  Lt.  4  Trac.,  6*^  pf . 

Amer.  Lt.  4  Trac.,  new  com . 

Amer.  Pwr.  4  Lt.,  6%  pf . 

Amer.  Pwr.  4  Lt.,  com.  t — no  par. . . 

Amer.  Pub.  Serv.,  7%  pf . 

Amer.  Pub.  Serv.,  com.  t . 

Amer.  Pub.  Utilities.  7%  ptc.  pf . 

Amer.  Pub.  Utilities,  7%  pr.  pf . 

Amer.  Pub.  Utilities,  com . 

Amer.  States  Sec.,  A . 

Amer.  States  Sec.,  B . 

Amer.  Superpwr.,  6%  let  pf . 

Amer.Super  pwr..  Class  At— no  par . . 
Amer.Suner’pwr.,  Class  Bt— nopar . . 
Amer.  Wtr.  Wks.  4  Elec.,  6%  pf .  . . . 
Amer.  W.W.  4  E..  com.  new — no  par 

Anaconda  Copper  cap.  $3 . 

Appalachian  Rlectnc  Pwr.,  7%  pf. . . 

Arkansas  Pwr^4  Lt.  pf . 

Assoc.  Gas  4  Elec.,  $3.50 — SO . 

Assoc.  Gas  4  Elec.,  pf. — $6— no  par 
Assoc.  Q.  4  E..  Class  A,  10 — no  par. 


78 

72 

116 

114 

121} 

115} 

146 

120 

109) 

105} 

109 

105} 

.30 

22) 

24} 

15{ 

131 

lo! 

50 

46} 

109} 

106! 

144} 

117} 

118 

116 

211 

170 

1071 

104 

81 

62} 

99 

99 

it  70 

70 

a  97 

87! 

clOl 

96} 

k  60 

60 

a  11} 

4 

a  151 

4| 

1 103 

531 

■37' 

531  37i 

1051  lOH 
601  521 

671 
108 


53! 
1081 
1071  108 
541  .... 


96 

481 


81 
116 
127 
150 
109 
109 
32 
281 
18 
63 
1091 
154 
120 
220 
109} 
85! 
100 
7.5 
96} 
lOlI 
65 
12 1 
161 

51} 

53} 

106 

641 

72} 

no 

1091 

’98} 

511 


BaBCOCK4  WILCOX.  7%  com..  118  1171  1241' 

Binghamton  L.,  H.  4  P.,  $6  pf .  108  102  1081 

Birmingham  Elec.,  pf. — $6 — no  par.  106  104  1051 

Blackstone  Valley  O.  4  E.,^6%  pf. . .  1106  106  112 

Blackstone  Valley  Gas  4  Elec.,  10% 

com  — 50 .  kl65  135  170 

Blaw-Knox.  com.t .  1101  91  105 

Brazilian  Trac.,  Lt.  4  Pwr.,  $7  com..  /234  . 

Brasilian  Trac.,  L(.  4  Pwr.,oom.,Dew  /  58}  . 

Broad  River  Pwr.,  7%  pf .  105  105  108 

Brooklyn  Edison,  8‘~<  com .  249}  206  }  2681 

Buffalo,  Niagara  4  East.  Pwr.,  $1.60 

pf— 25  .  1  261  . 

Buffalo,  Niagara  4  EUtat.  Pwr.  com. 

$1  20— no  par .  J  41}  . 


California  elec,  ge; 

ATI.NG.  6%  pf . 

California  Ry.  4  Pwr.,  7*^  pf.. 
Carolina  Pwr.  4  Lt.,  pf. — $7 — 'i 


99} 

98 

101 

135 

nil 

109 

iio 

a  104} 

99} 

106 1 

Clio 

103} 

no 

105) 

105 

107 

Companies 


Bid  Price 

Tue.sday  Low  High 
April  24  1928  1928 


Central  Ill.  Pub.  Serv.,  $6  pf .  a  99} 

Central  Ind.  Pwr.,  7%  pf . 

Central  Maine  Power,  6%  pf . . 

Central  Maine  Power,  7% .  110 

C'entral  Pwr.  4  Lt..  7%  pf .  109 

Central  States  Elec..  7%  pf .  1171 

Century  Elec.,  6%  com . »nl35 

Cincinnati  Gas  4  Elec..  5%  com. ... 

Cities  Service,  $6  pf. — no  par . 

Cities  Service,  pf.  B — no  par .  19} 

Cities  Service,  pf.  BB — no  par . 1  95 

Cities  Service  com. — 20 .  1  59} 

Cities  Service,  Bks.  Shrs. — 10 .  1291 

Cities  Service  Pwr.  4  Lt.,  7%  pf _ 

Cities  Service  Pwr.  4  Lt.,  6%  pf _ 

Cleveland  Elec.  lilg.,  6%  pf .  113 

Cleveland  Elec.  Illg.,  l0%  com .  410 

Columbia  Gas  4  EIm..  6%  pf .  108 

Columbia  G.  4  E.  com.  $5 — no  par..  1011 
Columbus  Elec.  4  Pwr.,  $2  com. — 

no'  par .  t  771 

Columbus  Elec.  4  Pwr.,  7% . 

Columbus  Ry.,  Pwr.  4  Lt..  7  % . . . . 
Columbus  Ry.,  Pwr.  4  Lt.,  7  %pf.  B 
Columbus  Ry.,  P.4  1 1.  com. — no  par  120 

(Commonwealth  Ekltson.  8%  com -  al82 

Commonwealth  Pwr.,  6%  pf .  1031 

Commonw'tb  Pwr .,  $2,  com. — no  par 

Conn.  Lt.  4  Pwr.,  8%  pf . 

Conn.  Lt.  4  Pwr.,  7%  pf .  117 

Cons.  Gas  of  N.  Y.,  pf . 

Cons.  Gas  of  N.  Y.,  com.  $5 — no  par. 

Cons.  Gas,  Elec.  Lt.  4  Pwr.  of  Baltl., 

6%  pf .  elll} 

Cons.  Gas,  Elec.  Lt.  4  Pwr.  of  Baltl.. 

6}%  pf . mill} 

Cons.  Gas,  Elec.  Lt.  4  Pwr.  of  Baltl., 

6%  pf .  *104} 

Cons.  Gas,  Elec.  Lt.  4  Pwr.  of  Baltl., 

com.  $3.00 — no  par .  e  81 } 

Consolidated  Pwr.  4  Lt.,  7%  pf .  105 

Consumers  Pwr.,  6%  pf .  104} 

Consumers  Pwr.,  6.6%  pf .  105 

Continental  Gas  4  Elec.,  7%  pr.  pf . .  108 

Conti.  O.  4  E.  com.  $4.40 — no  par. .  k230 

('rocker  Wheeler,  cbm.t . 

(Crocker  Wheeler,  7%  pf . 


Dallas  pwr.  4  lt.,  7%  pf . 

Dayton  Pwr.  4  Lt.,  6%  pf . . 

Derby  Gas  4  Elec.,  7%,  pf . 

Detroit  Edison,  8%  com . 

Dublller  Condenser,  com. — no  par.. 
Duke  Pwr.,  cap . 


a  99} 

97} 

alOO 

95 

98 

96 

no 

109 

109 

104} 

117} 

104} 

mI35 

135 

0  991 

I  1021 

971 

94) 

1  9} 

I  95 

88} 

1  59} 

64 

129} 

26} 

109 

100} 

1051 

95} 

113 

113 

410 

.3.V1 

So 

107} 

89) 

t  771 

66 

112 

no 

no 

120 

al82 

i6.5 

1031 

79} 

102} 

62} 

121 

120 

117 

118 

104 

ion 

150 

119} 

elll} 

no 

mill} 

110) 

eI04} 

100) 

e  81} 

67) 

105 

104} 

105} 

105 

106 

108 

106} 

k230 

240 

40 

23 

90 

77 

no 

110 

108} 

108} 

102 

96 

188 

1661 

4} 

21 

1143 

130 

Eastern  new  york  util., 

$7  pf . 

Eastern  States  Pwr.  B . 

Eastern  States  Pwr.,  pf . 

East.  Tex.  Elec.,  7%  pf . 

Edison  Elec.of.Boston,$12com . . 

El  Paso  Elec.  7%  pf . 


100} 

100 

98 

112 

1051 

no! 

145 

lOO} 

100 

9} 

05 

591 

29} 

109 

101} 

115} 

410 

110} 

106} 

79 


189 

104} 

86} 

125 

121 

105 

1561 

113 

114} 

105} 

82 

ioei 

107 

108} 

265 

46 

95 


111} 

109} 

100} 


51 

145 


112) 

22 

100} 

109 


Cumpanies 


Bid  Price 

Tuesday  I»iv  High 
.April  21  1928  1928 


kllO}  111 
k  21  12 

F  99  98 

107}  106 
4276  252  284 i 

no  no  112)1 


Elec.  Bond  4  Share,  6%  pf . 

Elec.  Bd.  4  Sh.  Sec.,  com.  $1 — no  pur 

Electric  Household  Utll.f . 

F;iec.  Investors,  6%  pf. — no  par . 

Elec.  Investors,  com.t — no  par . 

Elec.  Pwr.  4  Lt.,  ctfs.  pf . 

Elec.  Pwr.  4  Lt.,  ctfs.,  40%  pd . 

Elec.  Pwr.  4  Lt.,  ctfs.,  com. — no  par 
Elec.  Ry.  Securities,  com. — no  par. . . 
Elec.  St.  Battery  com.  $5.25 — no  par 

Elmira  Wtr.,  Lt.  4  R.R.,  7%  pf . 

Empire  Pwr.,  ptc.t . 

Engr.  Pub.  Serv.  $7,  pf. — no  par. . . 

Engr.  Pub.  Serv.,  com. — no  par . 

Eu.'eka  Vacuum  Cleaner,  com.  $4 — 
no  par . 


Fairbanks  morse,  7%  pf  . . . .  noo}  104 

F.-M.,  com. — $3 — no  par . 

Federal  Lt.  4  Trac.,com  $1.40 . 

Federal  Lt.  4  Trac.,  $6  pf. — no  par. . 

Florida  Pwr.  4  Lt.,  7%  pf .  tl08 

Ft.  Worth  Pwr.  4  Lt.,  7%  pf .  1114 


GaLVESTON-HOUSTON  ELEC. 

6%  pf . 

Galveston-Houston  Elec.,  com. 

General  Cable,  Cl. A . 

Gen.  Elec.  $3Scom. — no  par _ 

Gen.  Elec.,  special — 6% . 

Gen.  Gas  4  Elec.  (Del.)  com  A 

$1.50 — no  par .  41  35} 

Gen.  G.  4  E.  (Del.)  pf.  A.  $8— no  par  1142  126 

Gen.G.  4  E.  (Del.)pf.  A$7— nopar.  124  1.0 

Gen.  G.  4  E.  (Del.)  pf.  B  $7 .  116  104 

Gen.  Pub.  Serv.,  $7  cum.  pf.,  no  par.  117  110 

Gen.  Pub.  Serv.,  com.,  no  par .  21}  16} 

General  Publle  Utilities.  $7  pf .  1  58  55 

Ga.  Lt.,  Pwr.  4  Rys.,  com .  t  58  55 

at.  Western  Pwr.,  7%  pf .  A105  - 


Idaho  PWR.,  7%  pf .  iio}  i09 

III.  No.  Utllltlea  6%  pf .  clOO 

III.  Pwr.  4  Lt.77%  pf. .  1051  103 

IndlanapollsPwr.  4Lt.,  61%  pf .  I!!? 

Indianapolis  Pwr.  4  Lt.,  $7  pL .  1103  IW 

ingersoli  Rand  com .  98  w 

Int.  Combus.  Engr.,  com.  $2 — no  par  50  45, 

Int.  Combustion  Engr., 7%  pf .  104  103 

Int.  Util..  Class  A— $3.50— no  par. .  49  44 1 

Int.  Utilities,  Class  B— no  par .  11}  6! 

Interstate  Pwr.,  pf. — $7 — nopar -  103  99 

Interstate  Pub.  Seiv.,  7%  pf .  IM  103 

Iowa  Ry.  4  U..  7%  pf .  lOl  i02 


1110} 

108} 

111} 

1119 

76 

127} 

a  21} 

13} 

24 

104 

101 

103} 

58 

40} 

60} 

109} 

1061 

110) 

127 

1201 

129i 

«l 

28} 

44} 

79} 

'69 

83} 

1061 

104 

107 

34) 

27} 

110} 

107 

no! 

40 

33 

42} 

76 

69 

79 

itl09} 

104 

no 

61} 

32} 

54 

53! 

itlOS} 

42 

98 

561 

109 

1:108 

105 

108 

1114 

113 

114} 

82 

75 

85 

34' 

31} 

38 

73} 

56 

84} 

164 

124 

174} 

11} 

11} 

11} 

441 

144 

120 

117 

120 

221 

65 

65 


110} 

107 

1071 

105 

98 

551 

K61 

51 

11} 

103 

106) 

103 


Jersey  central  pwr.  4  lt.  .. 

Johns-Manvllle.  com.t — nopar .  124}  lji| 

Johns-Manvllle.  7%  pf . m  1 22 }  119}  i  '  1 


sto<k  Eirhinge:  eChicigo;  fcSt.  LouU;  rPhllsdelphli :  dBoston;  (Baltimore;  /Montreal;  gCInoInnatl:  kSan  Franrljco;  (Pittsburgh;  (Washington  IrBld  prt(^ 
Satuiuay.  April  21.  IBld  price  Wednesday.  .April  25.  mLatest  (luotations  aviilable.  tDlvldcnd  rate  varlahle. 
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Stock  Quotations  of  Electric  Light  and  Power  and  Manufacturing  Companies  (Continued) 

(Pricei  on  New  York  itocklmerket  unleif  otherwlu  noted.  Unleti  otherwlie  noted  the  per.  stnted.  or  preference  ealue  of  stock  is  $1##.) 


Companies 


Bid  Price 
Tuesday  Low 
AprUZi  ’92! 


High 

192S 


Kelvinator  Corp.. 


0% 

,  6% 


Laclede  gas  lt.,  io%  com.. . 

Lehigh  Pwr.  Sec.,  com. — no  par. . . , 


LoulsviUe  Gaa  <fc  Elec.,  cl.  A.  $1.76. . 


Man.  elec,  supply,  cap.  $6— 

no  par . . . . 

Maytag  Co.,  com.  60 — no  par . 

Memphis  P.  &  L.,  pf. — $7— no  par. . 
Metropolitan  Ed.,  pf.— $6 — no  par. . 
Metropollwn  Ed.,  pf. — 17— no  par. . 
Metropolitan  Ed.,  com.  16 — no  par.. 

Middle  West  Utilities,  9%  pf. . 

Middle  West  Util.,  8%  pr.  lien 
Middle  West  Util.,  com.  18- no  par  al41i 

Midland  Utilities,  pr.  in.  6%  pf .  a  951 

Midland  Utilities.  6%  pf.  A . 

Milwaukee  Elec.  Ry.  tc  Lt.,  7%  pL  ■ 
Milwaukee  Elec.  Ry.  tc  Lt.,  6%  pf. . 

Minn.  Pwr.  Sc  Lt.,  7%  pf . 

Ml«.  River  Pwr.,  6%  pf . 

MIm.  River  Pwr.,  3%  com . 

Mohawk  Hudson  Pwr.,  1st  pf. — 17 

—no  par . 

Mohawk  Hudson  Pwr.,  2d  pf. — 87 

—no  par . 

Mohawk  Hudson  Pwr.,  com. — no  par 

Montana  Pwr.,  6%  com . 

Montreal  Pwr.,  7  i  %  com . 

Mountain  States  Pwr.,  7%  pf . 

Mountain  States  Pwr..  com.t . 


Nassau  *  Suffolk  ltg.,  7%  pf. 

National  Carbon,  8  %  pf . 

.National  Elec.  Pwr.,  At . 

National  Lt.,  Ht.  Sc  Pwr.,  com . 

National.  Ught,  Ht.  A  Pwr.,  5%  pf. 
National  Pwr.  A  Lt..  pf. — 87 — no  par 
National  Pwr.  A  Lt.,  com.t — no  par. 

National  Pub.  Serv.,  7%  pf . 

National  Pub.  Serv.,  7%  ptc.,  pf _ 

National  Pub.  Serv.,  A  com.  81.80 — 

no  par . 

National  Pub.  Serv.,  B  com. — no  par 

Nebraska  Pwr.,  7%  pf . 

Nevada-Callf.  Elec.,  com . 

New  Brunswick  Pwr.,  4%  pf . 

New  Eng.  Pub.  Serv.,  pr.  In.  pf.  87. . 

New  Eng.  Pub.  Serv.,  pf.  87 . 

New  Orleans  Pub.  Serv. — 7%  pf _ 

N.  Y.  A  Queens  Elec.  Lt.  A  Pwr., 

6%  pf . 

N.  Y.  Central  Elec.,  7%  pf . 

New  York  Power  A  Llgbt.7  %  pf . 

NlagaraFalls  Pwr.,  7%  pf. — 26 . 

No.  Amer.,  8%  pf. — 60 . 

No.  Amer.,  com.— 10 . 

No.  Amer.  Edison,  88  pf. — no  par. . . 

Northeastern  Pwr.,  com . 

No.  N.  Y.  Utilities,  7%  pf . 

No.  Ohio  Pwr.,  com. — no  par . 

Northern  Ohio  Pwr.  A  Lt.,  6%  pf. . . 

No.  Out.  Lt.&Pr.  6%  pf . 

No.  Ont.  Lt.  ft  Pwr.,  4‘li  com. 


.  nio 

107 

liO 

.  21} 

11) 

221 

mI04! 

102 

104) 

92 

94 

98 

150 

140 

160 

104} 

100 

106 

k200 

300 

280 

29 

19! 

321 

kllO) 

110) 

112) 

kl08) 

107 

1C9 

kl77 

170 

185 

kill) 

105 

112 

30 

28 

38 

63 

60 

81 

38) 

30 

39} 

Ill 

109 

111 

109 

103 

109) 

109) 

109 

111 

kl60 

125 

155 

a  99 

93) 

100 

al07 

99 

107 

123} 

941 


143 

97 


a  90) 
106 

89) 

100 

92) 

108 

106 

98 

107 

1108) 

107 

109 

kl08 

110 

94 

109) 

kl06 

lOO 

no 

kl04 

100 

109 

39 

29) 

40 

186 

102} 

189) 

/  97) 

kl04 

■97' 

ioe' 

17) 

no 

98 

110) 

0138) 

138 

139} 

a  31) 

27) 

32) 

k  24 

20 

30 

72 

70 

80 

109 

31 

■21) 

'^1 

103 

99 

103 

114 

251 

22 

27) 

k  28) 

24}  30 

nil 

no 

111) 

36} 

33)  42 

82 

80 

70 

105 

106 

109) 

107 

95 

108 

108 

108 

no 

100 

91 

100 

105 

101 

105} 

115) 

t  27) 

‘27 

’28} 

55 

53 

65 

87) 

58 

68) 

104 

102 

105) 

27) 

19 

30 

109 

103 

109 

28) 

18 

28 

99 

90 

99 

klOO 

94 

100 

k  72 

73 

78 

Bid  Pric* 

Componiei  Tuesday 

April  24 

Low 

192$ 

High 

1928 

No.  States  Pwr.  (Del.).  7%  pf . 

109 

101 

no 

No.  States  Pwr.  (Del.).  8%  com . 

133 

149 

No.  Texas  Elec..  8%  of . 

54} 

45 

70 

No.  Texas  Elec.,  com . 

17 

.... 

.... 

Ohio  brass,  com.  B  34 — no  par. 

k  96 

90 

107 

Ohio  Brass.  6%  pf . 

kl06 

106 

111 

Ohio  Pwr..  6%  pf . 

108}  104 

109) 

Ohio  Pub.  Serv..  $8  pf . 

106 

95 

105 

Ohio  Pub.  Serv..  7%  pf . 

113 

107 

113 

Ohio  River  Edison,  7%  pf . 

Oklahoma  Gas  ft  Elec.,  7%  pf . 

109 

106 

109} 

114) 

106 

116) 

Pacific  gss  ft  elec.,  8%  pf.. . . 

29) 

26} 

29! 

PacUlc  Gas  ft  Elec..  8%  new  com _ 

48 

43) 

49] 

Pacific  Pwr.  ft  Lt.,  7%  pf . 

1110 

108 

no 

Penn  Cent.  Lt.  ft  Pwr.,  35  pf. — no 
par . 

«  111 

791 

82 

Penn-Oblo  Edison,  8%  pf.  no  par _ 

98) 

99 

Penn-Ohio  EMlson,  7%  pf . 

Penn-Obio  Pwr.  ft  Lt.,  7%  pf . 

108 

97) 

109 

111) 

Penn  Pwr.  ft  Lt. — 37 — no  par . 

<110 

109) 

iio) 

Penn  Wtr.  ft  Pwr.,  32 . 50  com.,  new 

S  78 

68 

78 

Phila.  Co..  6%  pf.-50 . 

48 

45) 

48) 

Phlla.  Co..  6%  pf.— 60 . 

k  58) 

52 

57 

Phlla.  Co.,  com. — 50 . 

kl65i 

145 

186 

Phlla.  Elec..  8%  com.— 26 . 

m88| 

66) 

66} 

Portland  Elec.  Pwr.,  7%  pf . 

103 

100 

104} 

Portland  Elec.  Pwr.,  6%  pf . 

96 

78 

98 

Portland  Elec.  Pwr.,  6%  2d  pf . 

85 

55 

88 

Portland  Elec.  Pwr.,  com . 

45 

42) 

62 

Potomac  Elec.  Power.  8%  pf . 

J112! 

Pwr.  Sec.,  pf. — no  par . 

65 

60 

68 

Pwr.  Sec.,  com. — no  par . 

12 

11 

13) 

Public  Serv.  of  Colorado,  7%  pf.. 

105 

Pub.  Serv.  of  N.  J..  6%  pf . 

Ill 

103} 

111 

Pub.  Serv.  of  N.  J.,  7%  pf . 

125 

118 

125} 

Pub.  Serv.  of  N.  J..  33  com.  — no  oar 

64) 

41) 

56 

Pub.  Serv.  of  No.  III.,  8‘'o  pf . 

sill 

P.  8.  of  No.  HI.,  com.  38 — no  par _ 

Pub.  Serv.  of  No.  III.,  38  com . 

0173 

159) 

iso 

0174 

159} 

180 

Pub.  Serv.  of  Okla.,  7%  pr.  In . 

Pub.  Serv.  Elec,  ft  Gas,  6%  pf . 

106) 

100 

107 

kllOl 

108 

110} 

Puget  Sound  Pwr.  ft  Lt..  7%  pf . 

1109) 

105 

109 

Puffet  Sound  Pwr.  A  Lt..  $6  pf. — 
no  par . 

105 

92 

IQSI 

Puget  Sound  Pwr.  ft  Lt.,  com . 

k  811 

34) 

84] 

Radio  corp.  of  amer.,  33.50 

pf.— 60 . 

56) 

64) 

571 

Radio  Corp.  of  Amer.,  com. — no  par. 

179 

85} 

196) 

Rochester  Gas  ft  Elec.  6%  pf.  D _ 

105) 

105) 

1061 

Rochester  Gas  ft  Elec.,  7%  pf.  B _ 

107 

105 

107 

Rochester  Gas  ft  Elec.,  8%  pf.  C _ 

105} 

106) 

106) 

San  JOAQUIN  lA.  ft  Pwr.,  7%  pr 
pf . 

110 

110 

117) 

St.  Joseph  Ry.,  L.,  H.  ft  P.,  6%  pf. . 

k  75 

70 

75 

Servel.  Ino. . 

10 

4) 

10) 

Sierra  Pacific  Elec.,  2%  com . 

Sioux  City  Gas  ft  Elec.,  7%  pf . 

Southeastern  Pwr.  A  Lt.,  pf. — $7 
no  par . 

351 

29 

38] 

107) 

100 

108) 

1  109 

Southeastern  Pwr.  ft  Lt..  ptc.  pf _ 

1  89) 

Southeastern  Pwr.  ft  Lt..  com. — no 
par . 

401 

53) 

So.  Calif.  E)dlson.  8%  pf... . . . 

k  47 

38) 

41 

So.  CaUf.  Edison.  7%  pf . 

29 

271 

29  >, 

So.  Calif.  Edison.  8%  pf . 

27  ( 

251 

271 

So.  Calif.  Edison,  8%  com . 

46 

43) 

48] 

Southern  Cities  Utilities.  7%  of . 

Southwestern  Lt.  ft  Pwr.  A  33 . 

83 

76 

87 

80 

60 

80 

Southwestern  Lt.  ft  Pwr.,  B . 

65 

60 

65 

Southwestern  Lt.  ft  Pwr.,  38  pf . 

95 

88 

96} 

Companies 


Bid  Price 

Tuesday  Low  High 
April  1928  lt'2H' 


y. 


tll3i  103 
70  85 

114  108 


43i 

kl06l 


571 

29i 

98 


par .  1021  99 


Syracuse  LJgnting,  7%  pi .  iio  loj 

Syracuse  Lighting.  8%  pf .  tll71  114 


,  com.  83 . wi  88} 

,  8%  pf .  1031 

,  7%  pf .  109 


t  10 
t  1 
ni3 
112 


,  #  Vein- . 
•.,  8%  pf. 


par .  127 

Toledo  Edison,  7%  pf .  1091 

Toledo  Edison,  8%  pf .  105 

Toledo  Edison,  8%  com .  1145 

Tri-City  Ry.  ft  Lt..  8%  pf .  k  88 


82 

92 

107 


1 

1131 

108 

112} 

108 

95 

120 

88 


115 
71 

116 
70 
45 

108 

1031 

lii 

119 


69i 

103 

110 


3 

116 

112 

134 

111 

105 

150 

103 


United  gas  ft  elec.,  7%  pf. ,.  9« 

United  Gas  ft  Elec.  (N.  J.).  6%  pf...  75 

United  Gas  Impr.,  8%  com. — 60 -  cl30i 

United  Lt.  ft  Pwr.,  pf.— 84 — no  par.,  k  66 
United  Lt.  ft  Pwr.,  pf. — 88.50 — no 

par .  al03i 

United  L.  ft  P.,  com.  A  .48 — no  par.  a  24 
United  L.  ft  P.,  com.  B  .48 — no  par.  k  291 

Utah  Pwr.  ft  Lt..  7%  pf .  11121 

Utica  Gas  ft  Elec.,  7%  pf .  105) 

Utica  Gas  ft  Elec.,  8%  com .  k200 

Utilities  Pwr.  ft  Lt..  7%  pf . 

UtiUties  Pwr.  ft  U.,  com.  A  83 . 

Utilities  Pwr.  ft  Lt.,  com.  B  8l — no 
par . s. . 


Vermont  hydro-elec.;  7% 

pf . 

Virginia  Elec  ft  Pwr.,  7%  pf . 

Virginia  Puhlio  Serrice  7  %  pd . 


Washington  Wtr.  Pwr.,  8%  com... , , 

West  Penn  Elec.,  7%  pf . 

West  Penn  EUec.,  Cl.  A  87 . 

West  Penn  Pwr..  7%  pf . 

West  Penn  Pwr.,  8%  ^ . 

West  Virginia  Lt..  Ht.  ft  Pwr,  7%  pf. 


Westinghouse  Elec,  ft  Mfg.,  8%  com. 

—50 . 

Weston  Elec.  Instrument,  Cl.  A  83 

— no  par . 

Weston  Elec.  Instrument,  com. — no 

par . 

Wheeling  Elec..  6%  pf . 

Worthington  Pump,  7%  pf.  A . 


98 

70 

111) 

49 

95 

14 

20 

109) 

105 

215 


103 

77 

136! 

68) 

102} 

25! 

29) 

112 

1081 

235 


Worthington  Pump.  com. 


Yale 


ft  TOWNE  com.  85—25. 


101 

98 

103 

32} 

28) 

34) 

38 

18) 

30} 

100 

96 

103 

ftllO) 

108 

in 

102} 

97 

103} 

6102 

98} 

102 

6  71 

37 

80 

>486 

>102} 

227 

175' 

235 

114} 

109} 

115 

llOi 

108) 

116 

115) 

114) 

117 

109 

108} 

113 

95 

94 

100 

104 

98 

106 

kl02 

loo 

106 

m  38 

101 

88} 

112 

P  33 

30} 

34 

18) 

12} 

106 

95 

109 

k  57 

46) 

67 

46 

41 

49) 

31} 

33 

34) 

80 

68) 

80 

Stock  Exchange:  sChlcago:  bSt.  Louis;  ePhtladelphIa;  dBoston;  eBaltlmors:  /Montreal;  gCIncimiatl;  kSan  Francisco;  iPittsburgb;  /Washington.  fcBld  pries 
Saturday,  April  21.  (Bid  price  Wednesday,  April  25.  mLatest  quotations  available.  tDlridend  rate  variable. 


accrued  interest  on  June  1,  1928,  all  its 
first  mortgage  sinking  fund  gold  bonds, 
6i  per  cent  series,  due  1950,  issued  and 
outstanding. 


Recent  Listings. — The  New  York 
Stock  Exchange  has  authorized  the  list¬ 
ing  of  5  per  cent  cumulative  first  pre¬ 
ferred  stock  of  the  Duquesne  Light 
Company  to  the  amount  of  $20,000,000 
and  additional  shares  of  common  stock 
of  the  Engineers  Public  Service  Com¬ 
pany — no  par  value —  numbering  100,- 
000.  There  has  also  been  authorized 
the  listing  of  not  exceeding  $64,530 
common  stock  of  the  Federal  Light  & 
Traction  Company  on  official  notice  of 
issuance  as  a  stock  dividend,  making  the 
total  amount  applied  for  $6,517,965  com¬ 
mon  stock.  The  listing  has  also  been 
authorized  of  115.403  additional  shares 


of  common  stock  without  par  value  of 
the  North  American  Company,  on  offi¬ 
cial  notice  of  issuance  as  a  stock  divi¬ 
dend,  making  the  total  number  of  shares 
applied  for  to  date  4,742,861  shares. 
The  New  York  Stock  Exchange  has 
authorized  the  listing  of  14,000  addi¬ 
tional  shares  of  class  A  stock  of  the 
Utilities  Power  and  Light  Corporation 
without  par  value,  on  official  notice  of 
issuance  and  payment  in  full,  making 
the  total  amount  applied  for  584,000 
shares  of  class  A  stock. 


Illinois  Stockholders  Authorize 
New  Preferred  Issue. — At  a  special 
meeting  held  April  23  stockholders  of 
the  Illinois  Power  &  Light  Corporation 
approved  the  new  set-up  outlined  in  the 
March  24  issue  of  the  Electrical 
World,  The  plan. calls  for  the  issuance 


of  600,000  shares  of  no-par  value  pre¬ 
ferred  stock,  proceeds  from  the  sale  of 
which  will  be  used  to  refund  the  7  per 
cent  cumulative  preferred  stock  now 
outstanding.  The  new  stock  will  be 
callable  at  110. 


California  Utility  Increases  Cap¬ 
ital  Stock. — The  San  Diego  Consoli¬ 
dated  Gas  &  Electric  Company,  San 
Diego,  Cal.,  has  recently  increased  its 
capital  stock  from  $20,000,000  to  $30,- 
000,000. 


New  York  State  Electric  In¬ 
creases  Shares. — The  New’  York  State 
Electric  Corporation  has  filed  a  certifi¬ 
cate  in  the  office  of  the  Secretary  of 
State  increasing  the  number  of  shares 
from  100,000  (no  par  value)  to  150,000 
shares  (no  par  value). 


'tpril  28, 1928  —  Electrical  World 
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Cities  Service  Adds  50,000 
New  Stockholders 

More  than  50,000  new  names  have 
been  added  to  the  security  holders’  list 
of  the  Cities  Service  Company  during 
the  past  year,  according  to  a  recent  an¬ 
nouncement  made  by  the  company.  The 
list  now  totals  350,000. 


Electric  Bond  &  Share  to 
Issue  Stock 


pany  who  are  paying  for  bonds  on 
installment  subscriptions.  The  total 
amount  paid  bondholders  as  interest 
during  1927  amounted  to  $1,647,500. 
This  brings  the  total  of  all  payments  to 
bondholders,  including  the  extra  2  per 
cent  paid  by  the  General  Electric  Com¬ 
pany  since  organization  of  the  corpora¬ 
tion,  to  $6,227,975.  Total  assets  of  the 
corporation  amount  to  approximately 
$45,000,000,  more  than  $9,000,000  in 
excess  of  1926.  Net  income  from  opera¬ 
tions  amounted  to  $1,046,845,  an  in¬ 
crease  of  $315,465  compared  with  1926. 


Company  Reports 


Groea  Earnings  Twelve 
Months  Ended  March  31 
Name  of  Company  1928  1927 


Bangor  Hydro  Electric. . . 

Central  Illinois  Light . 

Cities  Service . 

Commonwealth  Power. . . 

Consumers  Power . 

Detroit  Eldison . 

Illinois  Northern  Util . 

Illinois  Power . 

Kansas  City  Pwr.  &  Lt.. . . 
New  York  Power  &  Light 

Ohio  Edison . 

Portland  Electric  Power. . 
So.  Indiana  Gas  A  Elec.. . . 
Tennessee  Electric  Power 


$1,884,474 

4,491,111 

32.941,878 

54,507,811 

27,578,019 

*13,895,895 

3,360,049 

2,662,594 

13,014.063 

19,286,360 

1,967,630 

12,224,228 

3,066,103 

12,760,388 


* 


$1,774,715 

4,261.654 

28,106,804 

50.205,325 

24.732,676 

12,775,321 

3.140.684 

2.594,906 

11.086,228 

18.019,479 

1,844,638 

11,943,438 

2.937,885 

11,998,918 


The  board  of  directors  of  the  Electric 
Bond  &  Share  Securities  Corporation 
has  voted  to  offer  pro  rata  to  the  com¬ 
mon  stockholders  of  that  corporation  of 
record  April  30  the  privilege  of  sub¬ 
scribing  at  $80  per  share  for  one  share 
of  its  common  stock  for  each  three 
shares  of  common  stock  held  by  them, 
resfiectively.  This  will  call  for  the  issu¬ 
ance  of  600,957  shares  of  its  authorized 
common  stock. 


Twenty  per  Cent  in  Utilities 

The  Metropolitan  Life  Insurance 
Company,  one  of  the  nation’s  largest 
investors,  has  20  per  cent  of  its  entire 
bond  holdings  in  public  utility  bonds. 
Out  of  a  total  of  $990,996,000  invested 
in  bonds,  both  domestic  and  foreign, 
$200,004,300  are  the  bonds  of  public 
utilities  and  almost  $60,000,000  of  this 
was  added  during  1927. 


More  than  80,000,000,000  Kw.-Hr. 
Generated  In  1927 


AN  OUTPUT  of  80.205,474,000 
kw.-hr.  was  protluced  by  public 
utility  power  plants  in  the  United  States 
in  1927,  according  to  a  recent  compila- 
'  tion  of  the  United  States  Geological 
.Survey.  Of  this  total  the  output  from 
water  power  amounted  to  29,875,008,000 
kw.-hr.,  or  37.2  per  cent,  the  balance, 
50,330,466,000  kw.-hr.,  being  produced 
from  fuel.  The  fuel  consumption  con¬ 
sisted  of  41,888,000  tons  of  coal,  6.782,000 
'  bhl.  of  fuel  oil  and  62,919,000.000  cu.ft. 
of  natural  gas.  This  is  equivalent  to 


constituted  90.1  per  cent  of  the  total; 
the  next  is  the  Mountain,  with  86.2  per 
cent.  The  imports  from  Canada  during 
the  year  came  to  1,632,609,000  kw.-hr. 
and  the  corresponding  exports  to 
Canada  were  4.868,000  kw.-hr. 

I'he  generator  capacity,  25,398.385 
kw.  in  3,805  plants  in  1927,  increased 
to  27,690,891  kw.  in  3,740  plants  in 
January,  1928.  Only  plants  of  100  kw. 
or  larger  are  here  included  and  only 
establishments  generating  energy  are 
counted.  The  data  should  therefore  not 


Tabic  I — Public  Utility  Power  Companies*  in  the  United  States 
and  Capacity  of  Generators,  Jan.  1,  1927-1928 


Mohawk-Hudson  Corporation  In¬ 
creases  Preferred  Stock. — At  the  an¬ 
nual  meeting  of  the  stockholders  of  the 
Mohawk-Hudson  Power  Corporation  it 
was  voted  to  increase  the  authorized 
shares  of  preferred  stock  to  500,000 
from  400,000  and  the  authorized  shares 
cf  second  preferred  stock  from  250,000 
to  500,000.  One  new  director  was 


1927 


Division  and  State 

Operating 

Com¬ 

panies 

Plants 

United  States . 

. . .  2,058 

3,805 

New  England . 

185 

338 

Middle  Atlantic . 

256 

468 

East  North  Central . 

414 

786 

West  North  Central _ 

422 

706 

South  Atlantic . 

253 

412 

East  South  Ontral . 

no 

196 

West  South  Central . 

176 

339 

Mountain . 

151 

277 

Pacific . 

91 

281 

1928 


Capacity  of 
Generators 
(Kilowatts) 

Operating 

Com¬ 

panies 

Plants 

Capacity  of 
Generators 
(Kilowatts) 

25,398.385 

1,820 

3,740 

27.690,891 

2,358,939 

168 

330 

2,466,705 

6,646,142 

214 

436 

7,113,361 

5,925,149 

361 

735 

6,311,870 

1,886,186 

387 

682 

2,008,224 

2,835,074 

223 

429 

3,475,795 

1,221,372 

104 

200 

1,330,756 

910,056 

142 

385 

1,079,940 

877,911 

139 

274 

975,419 

2,737,556 

82 

269 

2,928,821 

elected,  Frederick  J,  Fuller,  vice-presi¬ 
dent  of  the  Central  Union  Trust  Com¬ 
pany,  to  succeed  the  lates  James  C. 
Brady.  Other  directors  were  re-elected. 


Annual  Report  of  G.  E.  Employ¬ 
ees’  Securities  Corporation.  —  The 
fifth  annual  report  of  the  G.  E.  Em¬ 
ployees’  Securities  Corporation  shows 
a  total  of  27,147  bondholders,  an  in¬ 
crease  of  1,660  over  a  year  ago,  with  an 
average  holding  of  approximately 
$1,000.  In  addition  there  are  5,000  em¬ 
ployees  of  the  General  Electric  Com¬ 


*Include8  only  plants  cf  130  kw.  or  larger. 

45,910,000  net  tons  of  coal,  from  which 
there  w-as  generated  49,995,000,000 
kw.-hr.  at  an  average  fuel  consumption 
of  1.84  lb.  of  coal  per  kilowatt-hour;  for 
the  small  remainder  wood  fuel  was  used, 
more  than  two-thirds  of  it  in  Oregon. 

In  1919  the  average  consumption  of 
coal  was  3.2  lb.  per  kilowatt-hour,  in 
1926,  it  was  1.95.  The  improvement  in 
efficiency  has  been  steady  throughout 
this  entire  period. 

The  leading  division  in  the  use  of 
water  power  is  the  Pacific,  where  it 


he  confused  with  other  compilations 
which  also  comprise  smaller  companies, 
or  those  engaged  exclusively  in  resale 
of  purchased  energy. 

•  These  figures  apply  to  all  public 
utility  power  plants,  including  electric 
light  and  power,  railways.  Bureau  of 
Reclamation  and  certain  manufacturing 
plants  selling  energy  for  public  utilii) 
purposes.  Regional  data  are  given  in 
the  accompanying  tables.  The  compila¬ 
tion  as  published  by  the  survey  includes 
detailed  data  for  the  individual  states. 


Table  II — Production  of  Electric  Poivcr  by  Public  Utility  Power  Plants  in  the  United  .States  in  1927 

Compilpd  by  Division  of  Power  Resources,  United  States  Geological  Survey 


- Total  Power - v — 

- Water  Power — 

- , 

, - puel  Power — 

Per  Cent  of 

Per  Cent 

■  ’  Per  Cent 

Per  Cent  of 

Per  Cent 

Kilowatt-  of  U.  S. 

Kilowatt-  of  Total 

U.  S.  Water 

Kilowatt-  of  Total 

U.  S.  Fuel 

Division  and  State 

Hours 

Total 

Hours  ‘ 

Power 

Power 

Hours 

Power 

Power 

United  States . 

....  80,205,474,000 

100.00 

29,875,008,000 

37.2 

100  00 

50,330,466,000' 

62.8 

100.00 

New  England . 

....  5,470,556,000 

6.82 

1,989,386,000 

36.4 

6.66 

3,481,170,000 

63.6 

6  92 

Middle  Atlantic . 

....  21,716,770,000 

27.08 

6,216,326,000 

28  6 

20.81 

15,500,444,000 

71  4 

30  80 

Elast  North  Central . 

....  18,843,349,000 

23.49 

2,409,740,000 

12.8 

8  07 

16,433,609,000 

87  2 

32  65 

West  North  Central . 

_  4,841,453,000 

-  6.04 

1,650,173,000  ’ 

34.  1 

5.52 

3,191,280,000 

65.9 

6.  34 

South  Atlantic . 

_  8,768,076,000 

10.93, 

•  2,998,728,000 

34.2 

10.04 

5,769,348,000 

65.8 

1  1  4h 

Elast  South  Central . 

. . . .  3,407,700,000 

4.25 

2,211,600,000 

64.9 

7.40 

1,196,100,000 

35.  1 

2  38 

West  South  Central . 

....  3,315,382,000 

■  4.13 

>  66,737,000 

2  0 

0  22 

3,248,645,000 

98  0 

6.  46 

Mountain . 

. . . .  3,520,047,000 

4.39f 

.  3,033,688,000 

.  86,2 

10  16 

486,359,000 

13.8 

Pacific . 

. .  ..  10,322;  141,000 

12  87 

'  9,298,6$0,0d0 

■  90  1 

31  12 

1,023,511,000 

9.9 

2. 03 

.....  .  , 

^  e  .  .  J 

*:•  ..  »• 

_ . . 

— 
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Committee  Appointed  to  Study 
Sub-Standard  Material 

At  a  meeting  held  at  tlie  auditorium 
of  the  Consolidated  Gas  Company’s 
building,  New  York  City,  on  March  29 
Charles  L.  Eidlitz,  chairman  of  the 
board  of  governors  of  the  Electrical 
Board  of  Trade  of  New  York,  Inc.,  was 
instructed  to  appoint  a  committee  to 
try  to  crystallize  the  thoughts  and 
intentions  ot  the  industry  along  lines 
which  may  result  in  controlling  the 
manufacture,  sale  and  use  of  sub¬ 
standard  and  hazardous  materials  and 


appliances.  A  report  of  this  meeting 
appeared  in  the  April  7,  1928,  issue  of 
the  Electric.\l  World  on  page  737. 

The  following  committee  has  been 
appointed  by  Mr.  Eidlitz :  J.  C.  Forsyth, 
chairman.  New  York  Board  of  Fire 
Underwriters;  Nicholas  J.  Kelly,  New 
York  City  department  of  water  supply, 
gas  and  electricity ;  H.  R.  Sargent, 
General  Electric  Company ;  Louis 
Freund,  contractor:  Edward  C.  Brown, 
contractor :  Harry  Kirkland,  Society  for 
Electrical  Development ;  L.  E.  Moffatt, 
Electrical  Merchandising ;  Frank  Patti- 
son,  consulting  engineer,  and  T.  H. 
Joseph,  contractor. 


Electrical  Committee  to  Hold 
Special  Meeting 

A  special  meeting  of  the  electrical 
committee  of  the  National  Fire  Protec¬ 
tion  Association  will  be  held  at  Atlantic 
City  on  May  3,  4  and  5,  1928,  in  the 
Chalfonte  Hotel.  A  meeting  of  the  cor¬ 
relating  committee  also  has  been  called 
for  the  early  morning  of  May  3.  The 
annual  meeting  of  the  N.F.P..\.  will  be¬ 
gin  on  Monday,  May  7. 

The  first  meeting  of  the  correlating 
committee  was  held  on  March  22,  23 
and  24  last  in  accordance  with  the  ac- 


]\}Ihc  and  Destination  of  Electrical  Exports  for  January,  1928,  Compared  With  Corresponding  Month  in  1927 

(Issued  by  Bureau  of  Foreign  and  Domestic  Commerce) 


Articles 
Direct  current: 


1927 


January  - 


1928 


Under  500  kw . 

$106,999 

$110,965 

500  kw.  and  over . 

54,700 

29,059 

.Alternating  current: 

Under  2,000  kva . 

13,135 

18,606 

2,000  kva.  and  over . 

77,018 

119,588 

Steam  turbo-generator  sets 

52,411 

51,945 

.Accessories  and  parts  for 
generators . 

100,243 

79,606 

.S-lf -contained  lighting  out¬ 
fits . 

64,280 

83,051 

Batteries: 

Flashlight  batteries . 

157,815 

240,821 

Other  dry  and  wet  cell 
primary  batteries . 

156,162 

180,616 

Storage  batteries . 

346,520 

246  502 

Transforming  or  converting 
apparatus: 

132,905 

. t 

Power  transformers,  500 
kva.  and  over . 

43,752 

1  )is t ribu t i on  transformers, 
less  than  500  kva . 

* 

46,454 

Other  transformers . 

78,983 

. t 

Instrument  transformers.  . . 

* 

8,582 

Other  transformers,  not 
elsewhere  specified . 

* 

74,253 

Battery  chargers  under  15 
snip . 

* 

9,205 

Rectifiers,  double  current 
and  motor-generators, 

dynamotors,  synchronous 
and  other  converters . 

130,679 

100,020 

Transmission  and  distribution 
apparatus: 

Switchboard  panels,  except 
telephone . 

84,643 

106,242 

Switches  and  circuit  breakers 
over  10  amp . 

173,653 

134,646 

Fuses  and  fuse  blocks . 

34,188 

31,841 

Watt-hour  and  other  measur¬ 
ing  meters . 

42,574 

57,948 

'olt,  watt  and  ampere 
meters  and  other  record¬ 
ing,  indicating  and  test¬ 
ing  apparatus . 

161,234 

. t 

Electrical  indicating  in- 

struments . . 

Electrical  recording  in¬ 
struments . 

Other  electrical  testing  ap¬ 
paratus  . 

I-ightning  arresters,  choke 
coils,  reactors,  and  other 
protective  devices . 


68, 1 1 1 


27,525 

17,232 

102,158 

57,021 


. - January - . 

.Articles  1927  1928 

Motors,  starters,  and  con¬ 
trollers: 

Motors  under  I  hp .  169,458  t 

Motors  i  hp.  and  under . ♦  110,476 

Motors  over  J  hp.  and  under 

I  hp . *  76,934 

Stationary  motors: 

I  to  200  hp .  207,288  184,335 

Over  200  hp .  14,629  84,333 

Railway  motors .  105,192  51,459 

Electric  locomotives: 

Railway .  74,780 

Mining  and  industrial. ...  17,344  298,621 

Station  and  warehouse  elec¬ 
tric  motor  trucks .  21,141  11,884 

Starting  and  controlling 
equipment: 

For  industrial  motors. . . .  87, 1 58  1 49,479 

For  electric  railway  and 

vehicle  motors .  32,708  12,312 

Portable  electric  tools. .. .  80,173  84,537 

Accessories  and  parts  for 

motors .  164,457  177,950 

Electric  appliances: 

Electric  fans .  87,580  24,908 

Electric  lamps: 

Metal  filament .  183,296  95,596 

Other  electric  lamps .  32,641  33,257 

Flashlights .  162,068  195,988 

Searchlights  and  projec¬ 
tors .  130,841  40,061 

Motor-driven  household  de¬ 
vices .  165,518  t 

Electric  vacuum  cleanert* . *  70,339 

Other  motor-driven  de¬ 
vices,  except  tools . *  71,053 

Electric  flatirons . *  16,366 

Domestic  heating  and  cook¬ 
ing  devices .  107,548  t 

Electric  cooking  ranges . *  41,701 

Other  domestic  heating 

and  cooking  devices . *  59,771 

Industrial  electric  furnaces 

and  ovens .  18,782  38,925 

Therapeutic  apparatus,  X- 
ray  machines,  galvanic 

and  faradic  batteries,  etc.  156,598  124,419 

Signal  and  communication 
devices: 

Radio  apparatus: 

Transmitting  sets  and 

parts .  11,311  126,154 

Receiving  sets .  202,095  209,323 

Tubes .  55,102  87,396 

Receiving-set  components  177,465  240,897 


.Articles 

Receiving-set  accessories. 

Telegraph  apparatus . 

Telephone  apparatus: 

Telephone  instruments. . . 
Telephone  switchboards. . 
Other  telephone  equip¬ 
ment . 

Railway  signals,  switches, 

and  attachments . 

Hells,  buzzers,  annunciators, 

and  alarms . 

Other  electric  apparatus: 
Spark  plugs,  magnetos,  and 
other  ignition  apparatus. . 

Spark  plugs . 

Other  starting,  lighting, 
and  ignition  equipment. 

Insulating  material . 

Metal  conduit,  outlet,  and 

switch  boxes . 

Sockets,  receptacles,  and 

lighting  switches . 

Electric  lighting  fixtures,  in¬ 
terior  and  street . 

Electric  interior  lighting 

fixtures . 

Electric  street  lighting 

fixtures . 

Other  wiring  supplies  and 

line  materials . 

Other  electrical  apparatus, 
not  elsewhere  specified. . . 

Rubber  and  friction  tape . 

Globes  and  shades  for  lighting 

fixtures . 

EHectrical  glassware  except  for 

lighting . 

Electrical  porcelain: 

For  lees  than  6,600  volts.  .  .  . 
For  6,600  volts  and  over. . . . 
Carbons,  carbon  brushes  and 
electrodes: 

Electrodes  for  electric  fur¬ 
naces  . 

Other  carbon  products . 

Insulated  wire  and  cable  (iron 

or  steel) . 

Copper,  bare  wire . 

Copper,  insulated  wire  and 

cable . 

Refrigeration  sets  up  to  I  ton 

capacity . 

Domestic  washing  machines. . . 


•  January  - 


1927 

165,687 

149,106 

1928 

109,125 

41,324 

36,263 

4,451 

11,207 

13,919 

231,940 

246,252 

33,871 

46,967 

20,233 

20.315 

211,115 

* 

28.83J 

* 

129,049 

135,247 

103,502 

54,390 

69,938 

164,927 

119,234 

159,956 

. t 

143,311 

57,607 

104,825 

73,980 

729,211 

32,372 

579,515 

28,239 

52,005 

41,205 

24,212 

29,051 

54,958 

50,472 

44,382 

51,227 

176,484 

179,221 

173,811 

44,188 

19,420 

143,645 

25,069 

191,293 

365,301 

323,174 

172,917 

80,784 

294,844 

82,427 

$7,973,461 

$7,981,082 

*Not  collected  in  1927. 


tData  for  1928  collected  in  more  detail  as  given- 

DESTI.X.ATION  OF  ELECTRICAL  E.XPORTS 


Country  of  Destination  January,  1928 

FCROPE:  $1,642,922 

Belgium .  59,021 

f'eance .  113,473 

Germany .  129,000 

It*'.'  .  174,604 

Neilicrlands .  72,707 

‘Vin .  234,301 

J**e<len .  61,643 

I’nited  Kingdom .  492,188 

Other  countries .  305,985 


Country  of  Destination 

January,  1928 

WESTERN  HEMLSPHERE: 

$4,366,498 

.  1,571,730 

Mexico . 

.  287,329 

Cuba . 

.  250,714 

Argentina . 

.  636,357 

Brasil . 

.  691,688 

Chile . 

.  184,026 

Colombia . 

.  161,995 

Peru . 

.  46,577 

Venezuela . 

.  102,580 

Other  countries . 

.  433,502 

Country  of  Destination  January,  1928 

A.SIA,  .AFRICA,  A.ND  OCEANIA:  $1,971,662 

British  India .  290,529 

China .  104,588 

Japan .  305,157 

Philippine  Islands .  174,647 

Australia .  514,872 

New  Zealand. . . .  84,921 

Union  of  South  Africa .  I87,3H 

Other  countries .  309,637 
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tion  taken  at  the  February,  1928,  meet¬ 
ing  of  the  electrical  committee.  The 
program  followed  by  the  correlating 
committee  and  which  was  suggested  by 
Chairman  V.  H.  Tousley  was  as 
follows : 

1.  That  an  editorial  committee  of  three 
be  appointed  to  prepare,  and  report  to  the 
meeting,  wordings  for  requirements  agreed 
upon  in  principle. 

2.  That  any  single  .tern  not  agreed  upon 
within  ten  minutes  of  discussion  should  be 


That  the  electrical  manufacturing 
plants  of  the  nation  are  operating  at 
a  slightly  higher  rate  than  the  same 
time  last  year  is  indicated  from  reports 
on  March  consumption  of  electrical 
energy  received  by  the  Electrical 
World  from  a  large  proportion  of  these 
plants.  The  average  rate  of  productive 
operations  during  the  first  quarter  of 
1928  was  a^ut  1  per  cent  over  that 
for  the  same  period  in  1927,  but  the 
March  activity  was  2.3  per  cent  over 
March  last  year.  It  would  appear, 
therefore,  that  the  operations  of  the  elec¬ 
trical  manufacturing  plants  during  the 
present  year  are  following  very  closely 
the  trend  witnessed  during  1927,  but  on 
a  slightly  higher  plane.  The  March 
rate  of  activity  was  5.4  per  cent  below 
February  and  12.3  per  cent  under  Octo¬ 
ber,  the  peak  month  for  the  past  season. 
This  reduction  in  activity,  however,  is 
perfectly  normal  in  this  industry.  Past 
history  would  indicate  that  an  upward 
turn  will  probably  take  place  in  April, 
although  last  year  April  activity  was 
3.4  per  cent  under  March. 


laid  upon  the  table  for  discussion  at  the 
end- of  the  meeting. 

3.  That  only  those  items  adopted  by  a 
two-thirds  majority  should  be  included  in 
the  correlating  committee’s  report  to  the 
electrical  committee  with  the  recommenda¬ 
tion  that  they  be  adopted  at  the  special 
May  meeting. 

4.  That  items  not  so  agreed  upon  should 
be  referred  to  the  electrical  committee  with 
the  recommendation  that  they  be  treated 
as  a  special  order  of  business  at  the  Feb¬ 
ruary,  1929,  meeting  of  the  electrical  com¬ 
mittee. 


The  index  of  activity  in  the  electrical 
manufacturing  industry  based  on  con¬ 
sumption  of  electrical  energy  stands  at 
115.3  for  March,  as  compared  with  121.8 
in  February  and  124.7  in  January. 
Comparative  indexes  of  productive  ac¬ 
tivity  referred  to  the  average  activity 
for  the  period  1923-25  as  100  and  ad¬ 
justed  for  number  of  working  days  are 
as  follows: 


March,  1928  . 115.3 

February,  1928  . 121.8 

October,  1927  (peak  month) . 131.3 

March,  1927  . 112.7 

Average  first  quarter  1928 . 120.6 

Average  first  quarter  1927 . 119.3 


The  operations  of  the  larger  electrical 
manufacturing  companies  showed  a 
much  larger  drop  in  activities  from 
February  to  March  than  was  reported 
by  the  smaller  companies.  Both  groups, 
however,  are  now  operating  at  about  the 
same  rate  as  compared  with  the  average 
rate  of  activity  during  1923-25. 


Market 

Conditions 

Q/Jk _ _J^\3 

CENTRAL-STATION  buying  con¬ 
tinues  to  be  quiet  with  conditions 
better  than  they  were  earlier  in  the 
year.  Industrial  plants  are  purchasing  in 
fair  volume  although  the  activity  is  not  as 
great  as  it  was  last  year.  It  is  antici¬ 
pated  that  the  Lackawanna  Railroad  will 
place  orders  within  the  next  60  days  for 
electrical  equipment  in  connection  with 
the  electrification  of  its  suburban  sy.stetn 
in  northern  New  Jersey  at  a  cost  of 
about  $14,000,000. 

In  New  England  industrial  plant  buy- 
ing  was  outstanding.  Two  orders  for 
motors  and  control  totaled  over  $150,000. 
Power  companies  are  active  in  the  East¬ 
ern  district,  and  industrial  business  con¬ 
tinues  at  a  fair  rate.  In  the  Southeast 
power  companies  are  buying  conserva¬ 
tively  though  a  few  large  orders  are  re¬ 
ported.  Business  is  quiet  in  St.  Louis 
but  inquiries  are  good.  In  the  Middle 
West  conditions  are  gradually  improv¬ 
ing.  On  the  Pacific  Coast  orders  have 
been  disappointing  but  prospective  busi¬ 
ness  is  excellent.  An  order  for  $250,- 
000  worth  of  equipment  was  placed  by 
the  Washington  Pulp  &  Paper  Company, 

Copper  and  Zinc  Markets 
Stiffen 

A  moderate  volume  of  bu.siness  with  a 
firmer  tendency  in  prices  for  copper  and 
zinc  is  the  feature  of  the  week  in  the 
non-ferrous  metal  markets.  More  sales 
of  copper  are  reported  than  for  three 
weeks  and  since  Monday  there  has  been 
decidedly  less  tendency  to  shade  the 
price  of  14^-  cents  asked  by  the  primary 
producers.  The  sellers  of  zinc  have  not 
pressed  metal  on  the  market  and  were 


Productive  Activity  for  Quarter 
1  per  Cent  Over  1927 

Electrical  Manufacturing  Industry  Following  1927  Trend, 
But  on  Slightly  Higher  Plane — March  Rate  of 
Operations  2.3  per  Cent  Over  1927 


AH  Dafa  Ac/j'usfeol  for  Number  of  Workint 


Bui-  Not  for  Seasonal  VanaHon 


NRW  YORK  METAL  MARKET  PRICES 


Apr.  18.  1928  Apr.  25,  1928 
Cents  per  Cents  per 
Pound  Pound 


Coppe 

Lesa, 


r,  electrolytic . 

Am.  S.  ft  R.  price 


Antimony . 

Nickel,  ingot . 

ano  spots . 

Tin,  Straits . 

Aluminum,  99  per  cent.. . 
Base  copper  wire  price  April 


13.9875 
6. 10 
10  00 
35.00 
6. 10 
52.50 
24.30 
25,  1928, 


14.00 
6. 10 
10.00 
35.00 
6. 15 
52t 
24.30 


16  cents. 


able  to  realize  slightly  higher  prices  for 
the  modest  tonnage  trad^  in.  Lead  is 
steady  at  6.10  cents.  New  York,  and 
6  cents,  St.  Louis,  and  tin  after  a  slight 
sag  is  back  in  the  neighborhood  of  52i 
cents  for  prompt  Straits. 

Industrial  Buying  Heavy 
in  New  England 

Sales  of  general  purpose  motors,  con¬ 
trol  equipment  and  switchboards  were 
outstanding  items  of  interest  in  the  elec¬ 
trical  market  in  the  New  England  dis¬ 
trict.  Small  motor  sales  mounted  to 
over  $50,000,  which  is  slightly  above 
the  normal,  with  a  higher  trend.  One 
order  amounting  to  about  $12,(K)0  worth 
of  motors  was  reported.  Another  order 
for  complete  installation  of  operating  and 
control  e(iuipment  for  a  well-known 
Connecticut  industry  totaled  about 
$140.(KX). 

Central -station  buying  is  spotty.  An 
encouraging  demand  for  insulators  arid 
line  material  was  recorded.  Interest  in 
arc  welding  is  strong  with  orders  gain¬ 
ing  over  last  year.  Street-lighting  busi¬ 
ness  is  active,  and  one  manufacturer 
records  much  activity  in  automatic  street 
traffic  signals,  sales  of  which  mounted 
to  over  $10,000  for  the  first  quarter  of 
this  year.  Industrially  the  New  England 
district  is  gaining,  with  exceptions  in 
a  few  instances. 

Power  Companies  Buying  in 
Good  Volume  in  Southeast 

Central-station  companies  in  the 
Southeast  are  buying  conservatively, 
though  a  few  large  orders  are  reported. 
A  company  operating  in  the  Carol inas 
has  placed  an  order  for  2,800  electric 
ranges  to  use  in  a  .sales  campaign,  and 
a  company  in  Mississippi  ordered  mo¬ 
tors  totaling  about  $20,000.  A  company 
in  south  Georgia  ordered  oil  engine 
generating  equipment,  amounting  to 
$40,000,  for  use  as  a  stand-by  for  a 
small  hydro-electric  plant.  The  demand 
for  creo.soted  pine  poles  is  very  active 
and  as  a  result  deliveries  are  unsatis¬ 
factory.  An  order  for  $30,000  worth  of 
oil  circuit  breaker  equipment  is  in  im¬ 
mediate  prospect. 

A  cotton  mill  in  Georgia  bought 
$2.5(K)  worth  of  wiring  materials  and 
$10,000  worth  of  motors  were  recently 
ordered.  An  additional  order  for  wiring 
piaterials  amounting  to  about  $5,000  is 
in  immediate  prospect.  A  cotton  mill  in 
die  Carolinas  ordered  motors  amounting 
to  $2,800  and  several  synchronous  mo¬ 
tor  orders  are  being  received  for  new  ice 
plants  in  the  territory,  the  latter  orders 
averaging  $1,000  each.  Con.struction 


contracts  have  been  let  on  the  new  build¬ 
ing  program  of  the  Southern  Railway  in 
Atlanta  and  some  orders  for  electrical 
materials,  of  which  about  $25,000  worth 
will  be  needed,  have  already  been  placed. 

Two  municipalities  in  Louisiana  or¬ 
dered  “white-way”  equipment  amounting 
to  $12,000  and  $9,000,  respectively.  A 
club  in  Birmingham  has  placed  an  order 
for  $3,000  worth  of  electrical  cooking 
equipment  for  a  completely  electrified 
kitchen.  Construction  projects  are  as 
follows : 

The  Georgia-Florida  Power  Company, 
Valdosta,  will  construct  13  miles  of  trans¬ 
mission  line  and  install  two  substations  at 
Pavo  and  Barwick  where  municipal  plants 
have  been  acquired.  Swift  &  Company, 
Chicago,  plans  a  cottonseed  oil  mill  at 
Jacksonville,  Fla.,  to  cost  $225,000.  The 
Roberts  &  Grentner  Properties,  Inc.,  Miami, 
Fla.,  plans  a  cold  storage  plant  to  cost 
$300,000.  The  Powell  Knitting  Company, 
Spartanburg,  S.  C.,  plans  an  addition  to 
cost  $180,000.  The  South  Carolina  Power 
Company,  Charleston,  S.  C.,  has  acquired 
the  municipal  plant  at  Walterboro,  S.  C., 
and  plans  an  addition  to  cost  $75,000.  The 
Diamond  Ice  Company,  Knoxville,  Tenn., 
W’ill  build  an  ice  plant  to  cost  $150,000. 
Lake  Placid,  Fla.,  and  Danville,  Va.,  plan 
ornamental  lighting  systems.  The  Vir¬ 
ginia  Electric  &  Power  Company,  Rich¬ 
mond,  Va.,  plans  to  expend  $4,000,000  for 
improvements  throughout  its  territory.  Of 
this  amount  $1,300,000  will  be  used  for 
street  railway  and  gas  works. 

Conditions  Gradually  Improv¬ 
ing  in  Middle  West 

While  the  volume  of  business  trans¬ 
acted  in  the  Middle  West  is  not  large, 
conditions  are  improving.  Consider¬ 
able  interest  is  being  aroused  in  the 
coming  World’s  Fair  in  Chicago  in 
1933.  The  railroads  are  coming  into 
the  market  for  a  considerable  quantity 
of  equipment  and  general  purchasing  of 
maintenance  materials  is  heavy.  The 
various  utility  companies  are  actively 
engaged  in  spring  construction  work 
and  maintenance  purchasing  is  particu¬ 
larly  heavy.  Among  the  interesting 
orders  placetl  were  one  for  labor  and 
material  to  build  foundations  for  coal 
handling  structure,  complete  with  ap¬ 
purtenances  valued  at  $130,000;  cable 
valued  at  $28,000;  five  1,000  kva.  trans¬ 
formers;  six  10-ton  hand  operated  hoists 
complete  with  appurtenances  and 
“Mazda”  lamps  valued  at  $150,000.  Job¬ 
bers  sales  are  improving.  Construction 
projects  are  as  follows: 

The  J.  W.  Hoodwin  Company,  Chicago, 
will  build  a  factory  for  making  advertising 
novelties,  at  a  cost  of  $100,000.  The  Hal- 
som  Prcxlucts  Company.  Chicago,  will  build 
a  toy  manufacturing  plant  to  cost  $100,000. 
Kendallville,  Ind.,  plans  additions  to  its 
municipal  plant,  to  cost  $50,000.  The  De¬ 
troit  Electric  Company,  Detroit,  plans  an 
operating  unit  on  West  Jefferson  Street  to 
cost  $120,000.  The  Chevrolet  Motor  Car 
Company,  Detroit,  will  build  an  addition  to 
cost  $400,000.  Durant  Motors,  Inc.,  Lan¬ 
sing.  Mich.,  will  build  additions  to  its  plant 
to  cost  $700,000.  The  Northern  States 
Power  Company.  Minneapolis,  Minn.,  will 
make  additions  in  its  power  plant  at  Minot, 
N.  D.,  to  cost  $75,000.  The  Madison  Gas 
&  Electric  Company,  Madison,  Wis.,  plans 
additions  in  its  power  plant  at  Madison, 
Wis..  to  cost  $250,000.  The  Marshall  Elec¬ 


tric  Company,  Marshalltown,  Iowa,  will 
build  extensions  to  transmission  lines.  The 
Nebraska  Power  Company,  Omaha,  Neb., 
will  make  extensions  in  transmission  lines 
in  the  vicinity  of  Waterloo,  Neb.  West¬ 
mont,  Ill.,  and  Appleton  and  Neenah,  Wis., 
plan  ornamental  street-lighting  systems. 

Industrial  Demand  Active 
in  Eastern  District 

Industrial  business  continues  at  an 
encouraging  status  in  the  Eastern  dis¬ 
trict  and  sizable  contracts  have  been 
placed  for  motors,  control  apparatus  and 
accessory  equipment.  A  leading  manu¬ 
facturer  has  secured  an  order  from  a 
steel  tube  mill  in  Ohio  for  $22,500  worth 
of  motors.  A  cement  company  in  east¬ 
ern  Pennsylvania  also  ordered  nine  gen¬ 
erator  units,  motors  and  auxiliary  equip¬ 
ment  for  a  conveyor  drive.  A  contract 
was  placed  by  a  rolling  mill  at  Trenton, 
N.  J.,  for  heavy  industrial  equipment 
aggregating  $168,000.  Hotel  interests 
in  the  metropolitan  district  are  reported 
in  the  market  for  construction  mate¬ 
rial.  There  is  a  marked  increase  in  the 
demand  for  fractional-horsepower  mo¬ 
tors.  The  shoe  manufacturing  industry 
has  been  active.  There  is  a  marked  de¬ 
cline  in  the  call  by  jobbers  for  electric 
fans. 

Power  companies  are  active  in  the 
market  for  requirements  for  early  de¬ 
livery,  particularly  in  connection  with 
substation  equipment.  A  metropolitan 
utility  has  placed  an  order  for  $25,000 
worth  of  transformers.  Other  business 
of  similar  character  is  coming  from  cen¬ 
tral  stations  in  northern  New  York,  as 
well  as  in  New  Jersey.  Line  equipment, 
which  has  been  showing  a  tendency  to 
lag  under  a  demand  primarily  of  main¬ 
tenance  character,  is  operating  under  an 
improved  call.  A  manufacturer  of  wire 
and  cables  reports  business  as  unsatis¬ 
factory  for  April.  May  account,  how¬ 
ever,  is  expected  to  bring  about  a  notice¬ 
able  increase  in  orders  as  indicated  by 
present  inquiries.  Current  construction 
operations  include  the  following : 

The  New  York,  New  Haven  &  Hartford 
Railroad,  New  York,  plans  an  electrical 
inspection  shop  on  Alathews  Avenue  to 
cost  $180,000.  The  Erie  Railroad  will  make 
extensions  at  its  shops  at  Port  Jervis  and 
Hornell,  N,  Y.,  and  Meadville,  Pa.,  to  cost 
$250,000.  The  Wright  .Aeronautical  Cor¬ 
poration,  Paterson,  N.  J.,  will  build  plant 
additions  to  cost  $2,500,000.  The  Public 
Service  Electric  &  Gas  Corporation,  New¬ 
ark,  N.  J.,  will  build  a  transmission  line 
from  Metuchen  to  Liberty  Corner,  and 
thence  through  Somerset  and  Hunterdon 
Counties  to  Lambertville.  The  Otis  Ele¬ 
vator  Company  will  build  a  plant  addition 
at  Harrison,  N.  J.,  to  cost  ^50,000.  The 
Trenton  Potteries  Company,  Trenton.  N.  J., 
will  make  plant  extensions  to  cost  $400,000. 
The  Atlantic  City  Electric  Company,  At¬ 
lantic  City,  N.  J.,  has  acquired  the  munici¬ 
pal  plant  at  Gibbstown,  N.  J. 

England,  Walton  &  Company,  Philadel¬ 
phia.  will  build  an  addition  to  its  leather 
plant  to  cost  $1,000,000.  The  Nice  Ball 
Bearing  Company.  Philadelphia,  plans  an 
addition  to  cost  $150,000.  The  Mine  Safety 
Appliance  Company,  Pittsburgh,  will  take 
bids  for  an  addition  to  cost  $100,000.  The 
Signal  Corps,  Baltimore,  Md.,  is  asking 
bids  until  May  16  for  two  150-ft.  steel  radio 
towers  (Circular  1).  The  Bureau  of  Yards 
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and  Docks,  Navy  Department,  Washington, 
D.  C.,  is  asking  bids  (no  closing  date 
stated)  for  generating  equipment  for  naval 
station  in  Cuba  (Specification  5356).  The 
General  Purchasing  Officer,  Panama  Canal, 
Washington,  D.  C.,  is  asking  bids  until 
May  14  for  electrical  appliances,  wire,  cable, 
etc.  (Panama  Schedule  1874.) 

Business  Quiet  with  Good 
Inquiries  in  St.  Louis 

Business  in  the  St.  Louis  district  is 
below  the  average  of  the  previous  week. 
Manufacturers  report  orders  received 
are  mainly  for  small  motors  and  equip¬ 
ment  out  figures  are  being  submitted  on 
important  inquiries  to  be  closed  in  the 
near  future.  Retail  dealers  and  jobbers 
experienced  very  satisfactory  business 
from  a  steady  volume  of  small  orders  for 
miscellaneous  items,  with  appliances  and 
building  and  line  construction  materials 
the  most  prominent.  Construction  proj¬ 
ects  are  as  follows; 

The  International  Shoe  Company,  St. 
Louis,  will  build  a  canvas  fabric  mill  at 
Malvern,  Ark.,  to  cost  $150,000.  The  Beau¬ 
mont  Export  &  Import  Company,  Beau¬ 
mont,  Tex.,  plans  a  lumber  mill  to  cost 
$100,000.  The  Chase  Bag  Company,  Dal¬ 
las,  Tex.,  plans  a  plant  on  South  Lamar 
Street,  to  cost  $110,000.  The  Pure  Oil 
Company,  Houston,  Tex.,  plans  additions 
in  its  refinery,  to  cost  $150,000.  Nocona, 
Tex.,  plans  a  municipal  twwer  plant.  The 
Central  Power  &  Light  Company,  San  An¬ 
tonio,  Tex.,  plans  a  hydro-electric  plant  on 
the  Rio  Frio  River,  to  cost  $250,000. 
Swift  &  Company,  Chicago,  plans  a  cold 
storage  plant  at  South  Dallas,  Tex.,  to  cost 
$150,000.  The  Texas-Louisiana  Power 
Company,  Fort  Worth,  Tex.,  plans  a  power 
plant  near  Yoakum,  Tex.,  to  cost  $150,000. 
The  United  Power  &  Light  Coinpany,  Abi¬ 
lene,  Kan.,  has  secured  i)ermission  for  a 
transmission  line  from  Chandler  to  Luther, 
Okla.  The  Texas  Power  &  Light  Corn- 
pany,  Dallas,  Tex.,  has  acquired  the  Corsi¬ 
cana  (Tex.)  Power  &  Light  Company,  and 
plans  transmission  line  extensicMis.  Bossier 
City,  La.,  and  Fort  Stixrkton,  Tex.,  plan 
ornamental  lighting  systems. 

April  Orders  Off  But  Inquiries 
Good  on  Pacific  Coast 

April  ordering  on  the  Pacific  Coast 
has  l)een  rather  disappointing,  al¬ 
though  prospective  business  is  excellent. 
Bumper  crops  are  forecast  by  additions 
to  packing  plants  at  Concord.  Santa 
Clara.  Elmhurst  and  Watsonville.  The 
state  of  California  has  announced  a  ten- 
year  building  program  for  the  Sacra¬ 
mento  State  fair  grounds  comprising 
six  major  buildings  of  which  the  live¬ 
stock  building  will  be  completed  for 
next  year.  Pole  orders  include  one 
carload  for  Woodland,  two  carloads  for 
Fresno  and  $7,500  worth  of  poles  and 
pole  line  material  for  Fallon.  Nev.  The 
government  has  purchased  50  miles  of 
No.  17  copper  steel  wire  for  the  forest 
service  and  has  placed  a  contract  for 
$125.(K)0  covering  the  wiring,  heating, 
and  plumbing  of  the  submarine  base  in 
Pearl  Harbor.  Hawaiian  Islands.  Pump¬ 
ing  plant  business  is  running  about  30 
per  cent  over  that  of  last  3'ear. 

The  Washington  Pulp  &  Paper  Com¬ 
pany,  a  subsidiary  of  the  Zellerbach 
Paper  Company,  has  let  contracts 
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for  furnishing  approxiniately  ’  $^0,000 
worth  of  turbines,  motors,  etc.,  for 
plants  building  at  Port  Townsend  and 
Hoquiam,  Wash.  An  order  amounting 
to  $15,000  also  was  placed  by  the  Union 
Bag  &  Paper  Company  at  Tacoma  for 
a  switchboard.  A  10,000-hp.  turbine 
was  purchased  by  the  Grays  Harbor 
Railway  &  Light  Company  at  Aberdeen. 
The  Weyerhaeuser  Timber  Company  at 
Longview,  Wash.,  issued  specifications 
and  will  open  bids  in  two  weeks  for  ap¬ 
proximately  10,000  hp.  in  motors,  to  cost 
about  $150,000.  Construction  projects 
are  as  follows : 

The  Atchison.  Topeka  &  Santa  Fe  Rail¬ 
way  Company,  Chicago,  plans  an  ice  and 
car  re-icing  plant  at  Ash  fork,  Ariz.,  to  cost 
$650,000.  johns-Manville,  Inc.,  New  York, 
plans  a  new  plant  at  Richmond,  Calif.,  to 
cost  $2. 500,000.  The  San  Diego  Consoli¬ 
dated  Gas  &  Electric  Company,  San  Diego, 
Calif.,  plans  a  steam  power  plant  on  West 
Broadway,  to  cost  $435.0(K).  The  Pacific 
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Calif,,  plans  a  woodworking  plant  to  cost 
$200,()00.  The  Coast  Counties  (ias  &■ 
Electric  Company,  Santa  Cruz,  Calif.,  win 
build  a  substation  at  Watsonville,  Calif, 
to  cost  $30,000.  The  Public  Service  Com¬ 
pany  of  Colorado,  Denver,  will  build  a 
storage  plant  to  cost  $350,000. 

The  Escalante  Light  &  Power  Company, 
Escalante,  Utah,  plans  a  power  plant  to 
cost  $65,000.  The  Puget  Sound  Power  & 
Light  Company,  Seattle,  Wash.,  will  build 
a  substation  on  Massachusetts  Street  to 
cost  $35,000.  The  Washington  Water 
Power  Company,  Spokane,  Wash.,  will 
build  a  substation  on  South  Tacoma  Street, 
to  cost  $50,000.  The  American  Fruit 
Growers,  Inc.,  Yakima,  Wash.,  will  build 
a  cold  storage  plant  to  cost  $140,000.  The 
Great  Western  Power  Company,  San 
Francisco,  Calif.,  has  acquired  the  plant 
and  property  of  the  Quincy  Electric  Light 
&  Power  Company,  Quincy,  Calif.  Tulare, 
Salinas.  Monrovia.  Orange,  Auburn,  Berke¬ 
ley,  and  Sacramento.  Calif.,  and  Montesano, 
Wash.,  plan  street-lighting  systems. 


Activities  of  the  Trade 
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Industrial  Heat  School  to  Be 
Held  at  Mansfield,  Ohio 

Plans  for  the  1928  National  Industrial 
Heating  School,  which  will  be  conducted 
this  year  through  the  courtesy  of  the 
Westinghouse  Electric  &  Manufacturing 
Company  at  Mansfield.  Ohio,  have  just 
l)een  announced  by  W.  H.  Sammis, 
chairman  industrial  heating  committee. 
Commercial  National  Section,  N.E.L.A. 
The  dates  for  the  school,  which  is  open 
to  representatives  of  public  utilities,  are 
May  14  to  26.  The  course  will  consist 
of  lectures  and  studies  conducted  by 
nationally  known  authorities  on  the  sub¬ 
ject,  supplemented  by  inspection  trips 
through  a  number  of  large  industrial 
plants  for  first-hand  observation  of  in¬ 
dustrial  heating  operation  and  results. 
Some  225  men  have  taken  this  course 
in  the  previous  schools  and  their  compa¬ 
nies  experienced  profitable  results. 

The  only  cost  to  central -station  com¬ 
panies  sending  men  to  take  the  course  is 
the  living  (averaging  perhaps  $7  per 
day)  and  traveling  expenses  of  their 
representatives  for  two  weeks.  Those 
desiring  to  take  the  course  should  send 
their  enrollment  to  W,  H.  Sammis, 
chairman  industrial  heating  committee, 
N.E.L.A.,  care  of  Consumers  Power 
Company,  Jackson,  Mich. 


The  Safety  Cable  Company,  divi¬ 
sion  of  the  General  Cable  Corporation, 
420  Lexington  Avenue.  New  York  City, 
announces  that  Merritt  L.  Tice,  for¬ 
merly  connected  with  the  Benjamin 
Electrical  Manufacturing  Company,  wdll 
represent  the  company  in  the  South¬ 
eastern  part  of  the  country. 

The  Black  &  Decker  Manufactur¬ 
ing  Company.  Towson,  Md..  manufac¬ 
turer  of  portable  electric  tools  and 
grinders,  announces  that  its  Detroit 
branch  is  now  located  at  11501  Wood- 
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ward  Avenue,  with  J.  H,  W'alker  as 
manager.  The  company  also  announces 
the  following  changes  in  its  sales  organ¬ 
ization  :  H.  L.  Balke  is  with  the  Kansas 
City  branch,  covering  the  territory 
around  Omaha,  formerly  covered  by 
S.  D.  Shawgo;  G.  F,  Parr  is  with  the 
Buffalo  office,  and  has  taken  over  the 
territory  of  J.  H.  Hutton;  G.  N.  Mc¬ 
Carthy  has  filled  the  vacancy'  at  the 
Buffalo  office  made  by  H.  B.  Austin, 
who  has  been  transferred  to  Chicago, 
and  J.  A.  Murray  is  working  in  Balti¬ 
more,  taking  over  the  accounts  formerly 
sold  by  Curtiss  Watts. 

The  Ediso.v  Electric  Appliance 
Company,  5600  West  Taylor  Street, 
Chicago,  announces  a  new  “Hotpoint” 
iron  know'll  as  the  “Super- Automatic” 
iron  w'ith  the  heat  throttle. 

The  Dampney  Company  of  Amer¬ 
ica,  Hyde  Park,  Boston,  announces  that 
the  sale  of  its  “Apexior”  protective 
coatings  for  power  plant  equipment  will 
be  handled-  in  Iowa,  Kansas,  western 
Missouri  and  eastern  Nebraksa  by  F.  W. 
Hay  &  Company,  with  main  office  at 
2732  Cherry  Street,  Kansas  City,  Mo., 
and  branches  in  Omaha  and  Cedar 
Rapids. 

The  Ingersoll-Rand  Company,  11 
Broadway,  New'  York  City,  announces 
the  opening  of  a  branch  office  at  226 
West  A  Street.  Richer,  Okla.,  to  serve 
northern  Oklahoma,  southern  Missouri 
and  Arkansas. 

The  Westinghouse  Lamp  Companv 
has  announced  a  reduction  in  the  list 
price  of  its  flashlight,  radio  panel,  and 
toy  train  incandescent  “Mazda”  lamps, 
to  become  effective  on  May  1.  Tlie  re¬ 
duction,  amounting  to  23  per  cent,  was 
made  possible,  according  to  officials  of 
the  company,  by  the  increased  demand 
for  these  types  of  lamps,  and  particularly 
so  by  lower  manufacturing  costs,  made 
possible  by  newly  developed  machines. 
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New  Equipment  Available 

_ >1^ 


Magnetic  Motor  Starting 
Switch 

The  “Circle  T”  magnetic  motor 
starting  switch  rated  at  from  1  hp.  to 
15  hp.  has  been  placed  on  the  market 
by  the  Trumbull  Electric  Manufactur¬ 
ing  Company,  Plainville,  Conn.  In  this 
switch  a  set  of  moving  contacts  is  used 
to  bridge  the  gap  between  two  sets  of 
stationary  contacts.  High  interrupting 
capacity  is  maintained  because  of  this 
contact  construction.  Overload  and 
unclervoltage  protection  is  obtained  by 
thermal  relays  of  the  inclosed  type.  The 
contacts  of  this  switch  are  self-aligning 
and  self-cleaning. 

Semi-Portable,  Single-Stage 
Compressor  Unit 

A  semi-portable,  single-stage,  double¬ 
acting,  multiple-belt-driven  air  com¬ 
pressor  which  is  completely  self-con¬ 
tained  and  fully  equipped  has  been 
placed  on  the  market  by  the  Pennsyl¬ 
vania  Pump  &  Compressor  Company, 
Easton,  Pa.  The  motor,  starter,  multi¬ 
ple-belt  drive,  air  receiver,  air  filter  and 
automatic  start  and  stop  control  are  all 
assembled  in  place,  forming  a  compact 
unit  occupying  the  minimum  of  floor 
space.  The  air  cylinder  and  all  work¬ 
ing  parts  are  automatically  lubricated. 
The  compressor  is  equipped  with  Penn¬ 
sylvania  air-cushioned  valves  and  con¬ 
tains  all  other  features  which  are  built 
into  the  company’s  standard  compres¬ 
sors.  The  unit  is  equipped  with  a 
10-hp.  high-torque  motor  operating  the 
compressor  at  400  r.p.m.  The  unit  has 
automatic  pressure  control  between  85 
lb.  and  125  lb.,  is  6  ft.  8  in.  long  by  2 
ft.  4  in.  wide  and  weighs  1,380  lb.  An¬ 
other  unit  also  is  built  in  a  two-stage 
type  for  pressures  from  125  lb.  to 
250  11).  _ 

SoF.EN'oiD  Brakes. — A  complete  new 
line  of  solenoid  brakes  is  now  being 
offered  by  the  General  Electric  Com¬ 
pany.  The  line,  bearing  the  designa¬ 
tion  CR-9516,  includes  brakes  for  oper¬ 
ation  on  alternating  and  direct  current, 
and  involves  in  its  construction  the  use 
of  a  spring-setting  device.  The  com¬ 
pany  claims  simplicity  as  the  main  fea- 
hire  of  the  new  line.  The  brakes  are 
especially  designed  for  severe  service 
'n  connection  with  mill,  crane  and 
hoist  motors.  The  manufacturer  claims 
smooth  operation  for  making  quick¬ 
steps  in  either  direction  of  rotation, 
''ith  a  dependable  holding  value.  The 
brake  mechanism  is  held  in  the  “off” 
position  by  a  coil  and  plunger ;  when 
power  is  applied  to  the  motor,  the  coil 
IS  energized  and  the  brake  is  released. 
3nd.  when  the  power  is  shut  off,  the 
spring-setting  device  forces  the  mecha¬ 
nism  into  the  closed  or  braking  position, 
noth  alternating-  and  direct-current 
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brakes  use  the  same  brake  mechanism 
and  frame,  the  solenoids  being  inter¬ 
changeable.  The  solenoid  assembly  may 
be  quickly  removed  from  the  brake 
mechanism  by  taking  out  four  bolts, 
lever  or  brake  adjustments  remaining 
undisturbed.  The  coil  only  may  be  re¬ 
moved,  if  desired,  from  the  larger  sizes. 

Portable  Pole  Saw 

The  Wolf  portable  timber-sawing 
machine  for  use  in  pole  yards  for  the 
roofing  of  poles,  the  cutting  of  anchor 
blocks,  the  cutting  up  of  old  poles  for 
fire  wood  and  other  operations  has 
been  placed  on  the  market  by  the  Reed- 
Prentice  Corporation,  W’orcester,  Mass. 
The  company  claims  that  the  Wolf  saw 
operated  by  two  men  will  perform  the 
work  of  at  least  eight  men  with  hand 
cross-cut  saws,  and  any  operation  ordi¬ 
narily  handled  with  cross-cut  saws  can 
be  speeded  up  with  the  Wolf  saw.  The 
machine  is  available  in  alternating-cur¬ 
rent.  direct-current  and  compressed-air 
drive  and  has  a  capacity  up  to  timbers 
24  in.  in  diameter. 

Air  Filter 

A  unit  type  air  filter,  for  cleaning  air 
used  in  cooling  large  motors,  com¬ 
pressed  air  and  similar  purposes,  using 
a  blanket  of  cellulose  material  as  the 
dirt-collecting  medium,  has  been  de¬ 
veloped  by  the  National  Air  Filter  Com¬ 
pany,  Chicago.  The  new  material,  de¬ 
veloped  by  the  Kimberly-Clark  company 
especially  for  the  new  filter,  consists  of 
a  mat  of  many  layers  of  very  fine  cellu¬ 
lose  fibers.  It  will  be  known  commer¬ 
cially  as  “Airn\at.”  In  a  series  of  ex¬ 
perimental  tests  the  manufacturer  states 
that  he  found  the  filter  showed  a  sur¬ 
prisingly  high  efficiency  in  stripping  the 
air  passed  through  it,  not  only  of  the 
most  minute  particles  of  solid  matter 
but  of  all  particles  of  oil  and  oily  soot. 
The  material  has  a  very  high  absorptive 
capacity  for  liquids. 

A  single  unit  consists  of  a  sheet  metal 
box  12  in.  high,  24  in.  wide  and  24  in. 
long  with  a  filtering  capacity  of  1,000 
cu.ft.  of  air  per  minute.  These  units 
can  be  used  singly  or  placed  in  multiple 
installations  of  any  capacity,  much  after 
the  fashion  of  sectional  bookcases.  The 
filtering  material,  resembling  a  very 
light  fluffy  white  blanket,  is  carried  be¬ 
tween  two  frames  of  coarse  wire  screen 
hinged  together  on  one  side  and  open¬ 
ing  out  like  a  book.  These  frames  are 
the  proper  size  to  receive  a  single  sheet 
of  the  “Airniat,”  24  in.  square.  Each 
unit  contains  four  such  frames,  which 
form  a  set  of  staggered  partitions  being 
placed  in  cross-section  like  a  letter  W 
so  that  16  sq.ft,  of  filter  surface  is  con¬ 
tained  in  each  individual  unit.  A  sim¬ 
ple  spring  clip  holds  the  frames  in  posi¬ 
tion  and  they  may  be  easily  removed 
from  the  unit,  opened  up  and  a  fresh 


blanket  of  "Airmat”  inserted  in  a  few 
seconds  time  without  disturbing  the  unit 
itself. 

Recorder  Controller 

A  new  recorder  and  contacting  con¬ 
troller  which  combines  in  one  case  the 
features  of  a  recorder  and  a  thermom¬ 
eter  controller  is  being  marketed  by  the 
Bristol  Company,  Waterbury,  Conn. 
The  equipment  is  a  single  pen  recording 
system  with  controller  system  and  scale 
mounted  directly  above  it.  The  record¬ 
ing  pen  and  moving  contact  of  the  con¬ 
troller  are  each  actuated  by  separate 
pressure  elements  which  are  exactly 
alike  in  construction.  These  elements 
are  connected  through  one  capillary  tube 
to  the  sensitive  bulb,  and  arranged  in 
this  way  the  record  is  not  impaired  by 
the  retarding  effect  of  the  controller. 
Also  the  recorder  draws  a  true  record 
both  above  and  below  the  control  point. 

The  recorder  controller  is  arrangetl 
for  a  contact  capacity  of  1,000  watts  by 
equipping  it  with  self-contained  auto¬ 
matic  switches.  To  use  the  instrument 
it  is  only  necessary  to  set  the  control 
to  the  desired  temperature  by  moving 
an  index  pointer  over  a  scale  to  the 
exact  degree  to  be  controlled.  This  in¬ 
dex  pointer  is  very  long  and  it  is  thus 
possible  to  adjust  it  accurately  and 
easily.  The  large  current-carrying  ca¬ 
pacity  of  this  controller  makes  it  pos¬ 
sible  to  adapt  the  instrument  to  many 
control  applications  without  the  use  of 
relays.  _ 

Highway  Lighting  Unit. — A  light¬ 
ing  unit  designed  especially  for  the 
illumination  of  highways  has  been  placed 
on  the  market  by  the  General  Electric 
Company.  The  new  unit  is  said  to  be 
of  very  simple  construction  and  the  light 
is  diffused  entirely  by  means  of  the  com¬ 
bination  glass  globe  and  refractor  which 
incloses  the  electric  lamp.  It  may  be 
mounted  on  standard  poles,  and  does  not 
require  installation  at  excessive  heights. 
Although  particularly  designetl  for  high¬ 
way  lighting,  it  may  be  used  in  resi¬ 
dential  sections.  The  unit  is  designed 
for  spacing  at  intervals  of  approximately 
250  ft.,  and  standard  poles  25  ft.  in 
height,  or  even  less,  may  be  used  for 
mounting.  The  usual  variety  of  types 
of  casing  and  reflector  will  be  available 
with  these  units,  and  several  types  and 
lengths  of  bracket  can  also  be  used. 

Current  Transformer. — A  line  of 
dry  type  current  transformers,  known 
as  the  type  LD,  has  been  placed  on  the 
market  by  the  Packard  Electric  Com¬ 
pany,  Warren,  Ohio.  They  have  been 
developed  especially  for  switchboard 
work  for  controlling  relays,  circuit 
breakers,  etc.,  and  where  accuracy  is  not 
of  prime  importance,  and  are  recom¬ 
mended  for  all  usual  light-duty  work, 
such  as  supplying  an  ammeter,  single 
watt-hour  meter  or  for  relay  'work 
wliere-the  burden  does  not  exceed  25  va. 
Secondary  binding  posts  are  provideil. 
The  company  also  has  revamped  its 
K  line  of  dry  type  current  transformers, 
which  are  intended  for  accurate  metering 
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Patents 

Announced  by  U.  S.  Patent  Office 
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(Issued  April  10.  1928) 

1,665,200.  Cord  Holdrii  for  Vacuum 

CUBANERS,  l.AMPS,  AND  THE  I.IKK  ;  H.  O. 
BriffKs,  Minneapolis,  Minn.  App.  filed 
.Vprll  9,  1925. 

1,665,219.  Hbatinq  Element  for  Electric 
Irons  ;  W.  A.  Rank  in,  Rochester,  N.  Y. 
App.  filed  May  19,  1923. 

1,665,223.  Circuit  Breaker;  P.  W.  Roller, 
East  Orange,  N.  J.  App.  filed  Oct.  24, 

1924.  Trip  free  type. 

1,665,226.  MAONKTnc  CHUCK ;  F.  L.  Sim¬ 
mons,  Woonsocket,  R.  I.  App.  filed  Jan. 
10,  1927. 

1,665,291.  Operating  Gear  of  Electric 
Switches  :  A.  Allan,  North  Shields,  and 
H.  W.  Clothier,  Walls-End-On-TVne,  Eng¬ 
land.  App.  filed  Jan.  21,  1926.  Oil-break 
switchgear  in  which  the  main  oil-break 
switch  with  its  tank  can  be  removed 
entirely  from  the  rest  of  the  gear  and  if 
desired  replaced  by  another  similar  oil 
switch  and  tank. 

1,665,304.  Short  Circuiting  Device  for 
Electric  Motors  ;  H.  E.  Johnston  and 

M.  K.  Akers,  Troy,  Ohio.  App.  filed 
.March  23,  1925. 

1,665,313.  Protective  Device  for  Three- 
Phase  Alternating-Current  Units  ;  J. 

D.  L<ewis,  Yonkers,  N.  Y.  App.  filed  April 
27,  1923. 

1,665,325.  Electrical  Network  and  Its 
Oi'BRATiON  ;  E.  Peterson.  New  York,  N.  Y. 
App.  filed  March  18,  1926. 

1,665,341.  Thermostat;  V.  .V.  Boker, 
.Minneapolis,  Minn.  App.  filed  April  2, 

1925.  Adapted  for  controlling  the  heating 
of  the  crucible  of  tyjie  setting  machines. 

1.665.347.  Rail  Bond;  E.  M.  Deems,  Forest 
Hills,  N.  Y.  App.  filed  Oct.  15,  1925. 

1.665.348.  Electrical  Water  Heater;  H. 

E.  Dlneson,  Bridgeport,  Conn.  App.  filed 
June  11,  1926. 

1,665,367.  Eli'Xtric  He^vter  ;  W.  S.  John- 
•son  and  J.  W.  Sheffer,  Berwick,  Pa.  App. 
filed  .March  25,  1921. 

1,665,381.  Automatic  Fire  Alarm  ;  J.  Sld- 
dall,  Arlington,  and  W.  H.  Siddall, 
Kearny,  N.  J.  App.  filed  Nov.  10,  1921. 
1,665,446.  Fuse  Clip;  N.  J.  Conrad,  Wil¬ 
mette,  Ill.  App.  filed  May  25,  1925.  For 
high-voltage  fuse. 

1,665,472.  Electrical  Hair  Curler;  A.  H. 
Opiierman.  Indianapolis,  Ind.  App.  filed 
April  25,  1925. 

1,665,484.  Device  for  Application  to  the 
Openings  of  Outlet  Boxes  and  the 
Iake;  R.  D.  Thompson,  Toledo,  Ohio. 
.\pp.  fiied  Oct.  19,  1923. 

1,665,495  Electric  Socket;  E.  H.  Freeman, 
Trenton,  N.  J.  App.  filed  July  10,  1926. 
1,665,510.  Cord  Guide;  A.  S.  Spidel,  Brew¬ 
ster,  Ohio.  App.  filed  Oct.  18,  1926.  Cord 
guide  members  for  the  caps  of  separable 
attachment  plugs. 

1.665.528.  Electric  Fuse;  H.  T.  Bussmann, 
St.  I>iuis,  Mo.  App.  filed  March  20,  1922. 
Kenewable  ferrule  contact  tyiie. 

1.665.529.  Quick-.Make  and  (Juick-Brbak 
Switch  ;  F.  Ia*G.  Br>'ant,  Johnson  City, 

N.  Y,  App.  filed  March  10,  1927. 
1,66.5.550.  Contact  Holder;  J.  T.  Janette, 

Chicago,  Ill,  App.  filed  March  30,  1925. 
For  holding  contacts  or  brushes  adapted 
for  various  puriioses. 

1,665,560.  Variable  TIiaffic  Signal;  R.  O. 
Nelson,  Portland.  Ore.  App.  filed  May  16, 
1925.  Automatic  signal  device  for  the 
intersection  of  a  main  or  arterial  highway 
and  a  cross  road. 

1,665,562.  Starter  for  Electric  Motors; 
W.  C.  O’Brien,  Baltimore,  Md.  App.  filed 
Nov.  4,  1924. 

1,665,592.  Crossing  Signal  ;  J.  W.  Kennedy, 
Canton,  Ohio.  App.  filed  .Vug.  13,  1923. 

1.665.603.  Storage  Battery;  P.  E.  Norris, 
Wilklnsburg,  Pa.  App.  filed  May  26,  1924. 

1.665.604.  Storage-Battery  Separator  ;  P. 
E.  Norris  and  H.  H,  Aldrich,  Wilklnsburg, 
I*a.  .Vpp.  filed  Oct.  1,  1924. 

1,665,613.  Coupling  llEtiCB  for  Rotatable 
Elements  ;  H.  I*  Tanner,  Brooklyn,  N, 
Y.  ,Vpp.  filed  June  11.  1920. 

1,665,619.  Apparatus  for  Waving  Hair; 
C.  A.  Ackley.  New  York,  N.  Y.  App.  filed 
.March  25,  1926. 

1,665,622.  Calling  Devic®;  L*.  L.  E.  Chau- 
veau,  Paris,  France.  App.  filed  Feb.  23, 
1922.  Selective. 

1,665,629.  Bootleg;  F.  C.  Lavarack,  Mont- 
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Clair,  and  W.  H.  B.  Lavarack,  Norwood 
Borough,  N.  J.  .\pp.  filed  June  3,  M25. 
As  used  in  railway  signalling. 

1,665,662.  Electromagnetic  Detecting  De¬ 
vice;  C.  E.  Godkln,  Hayward,  Calif.  App. 
filed  Dec.  15,  1925.  For  u.se  in  detecting 
oil. 

1,666,677.  Alarm  Device;  W.  C.  Roe,  New 
York,  N.  Y.  App.  filed  Jan.  10,  1923.  For 
burglar  alarm  systems. 

1,665,691.  Two-Voltage  Direct-Current 

Generator  ;  L,.  Dreyfus,  Vasteras,  Sweden. 
.Vpp.  filed  Feb.  23,  1927.  Intended  to 
operate  in  parallel  with  a  storage  battery. 
1,665,703.  Portable  Electric  1.,amp;  J. 
Kernes,  Chicago,  Ill."  App.  filed  Nov.  8, 

1926. 

1,665,735.  Bread  Toaster;  T.  C.  Forbes, 
Hopkins,  Minn.  App.  filed  Jan.  5,  1927. 
Automatic. 

1,665,737.  Automatic  Switching-Cord 

Keel  ;  J.  J.  Gough,  Chicago,  Ill.  App. 
filed  Nov.  4,  1925. 

1,665,742.  Induction  Motor;  F.  S.  Kings¬ 
ton,  Warren,  Ohio.  -\pp.  filed  .Vpril  28, 

1927.  Single  phase  induction  motor  em¬ 
ploying  the  split  phase  method  of  starting. 

1,665,746.  Curling-Iron  Hh\ter  ;  H.  G. 

I.ievy,  San  Francisco,  Calif.  -Vpp.  filed 
March  7,  1924. 

1,665,768.  Electric  Iron;  G.  Browning, 

Wilmette,  Ill.  App.  filed  Aug.  15,  1925. 
1,665,772.  Storage-Battery  Construction; 

C.  C.  Carpenter,  Niagara  Falls,  N.  Y. 
App.  filed  Feb.  9,  1918. 

1.665.792.  Electric  Cigar  Lighter;  G. 
Parker,  Meriden,  Conn.  App.  filed  April 
8,  1926. 

1.665.793.  Automatic  Electric  Steam 
Boileir  ;  O.  A.  Sandborgh,  Stockholm, 
Sweden.  App.  filed  Aug.  29,  1921. 

1,665,799.  Incandescent  Lamp;  A.  B. 

Smith,  South  Brownsville,  Pa.  App.  filed 
Oct.  28,  1925.  Filament  supporting  stem 
equipped  with  suitable  reflective  material 
in  order  to  augment  the  volume  of  the 
light  ray. 

1,665,802.  Detachable  Electric  Fixture; 
W.  Symmes,  San  Francisco,  Calif.  App. 
filed  Nov.  8,  1921. 

1,665,841.  Electric  Cut-Out  ;  G.  R.  Brown, 
Bridgeport,  Conn.  App.  filed  Sept.  17, 

1925.  Plug  type. 

1,665,845.  Antisludging  Means  for  Oil; 

D.  C.  Cox,  Soldier  Summit,  Utah.  App. 
filed  Sept.  28,  1926. 

1.665.851.  Electric  Butt-Weldei)  Tubing 
AND  Method  of  Making  the  Same  ;  J.  W. 
Harris,  Washington,  D.  C.  App.  filed 
Sept.  26,  1924. 

1.665.852.  Regulating  System  ;  M.  Herk- 
lotz,  Berlin,  Germany.  App.  filed  Feb.  27, 

1926.  For  controlling  a  characteristic  of 
the  output  of  an  alternating-current  gen¬ 
erator  in  which  the  characteristic,  which 
may  be  the  voltage,  current,  power,  power 
factor,  etc.,  is  controlled  by  varying  the 
excitation  of  an  exciter. 

1,665,854.  Altixinatino-Current  Device; 
B.  E.  Lenehan,  Wilklnsburg,  Pa.  App. 
filed  Dec.  15,  1924.  Means  for  readily 
adapting  standard  wattmeters  for  op¬ 
eration  as  reactive-volt-ampere  meters. 

1.665.857.  Electrical  Transmission  Sys¬ 
tem  ;  J.  C.  Needham,  London,  England. 
.Vpp.  filed  May  26,  1920.  By  means  of 
which  the  speed  of  a  moving  body  can  be 
readily  ascertained  from  a  distance  or 
variations  in  speed  can  be  employed  to 
transmit  orders. 

1.665.858.  CiRCTIIT  iNTERRUPTEai  ;  W.  L. 
Newmeyer,  Wilklnsburg,  Pa.  App.  filed 
July  11,  1924.  Of  the  latching  type. 

1.665,861.  Electric  Heater;  M.  K.  Purdy, 
Stroud.sburg,  and  W.  H.  Reagle,  Toby- 
hanna.  Pa.  App.  filed  Aug.  31,  1927. 
1,665,869.  Elbxtric  Welding;  J.  M.  Weed. 
Scotia,  N.  Y.  App.  filed  May  18,  1925. 
.Vrc  welding  system. 

1,665,890.  Synchronous  Motor  Spbxtiallt 
FOR  Driving  Clocks  ;  R.  Michl,  Kosice, 
Czechoslovakia.  .Vpp.  filed  June  10,  1925. 
1,665,893.  System  of  Distribution;  D.  C. 
Prince,  Schenectady,  N.  Y.  App.  filed 
.Sept.  23,  1924. 

1,665,901.  Speed-Regulator  System;  J.  H. 
.Vshbaugh.  Pittsburgh,  Pa.  App.  filed 
Sept.  26,  1925. 

1.665.917.  Regulator  System  ;  R.  D.  Evans, 
Pittsburgh,  Pa.  App.  filed  April  12,  1921. 
Which  will  accurately  function  on  either 
a  balanced  or  an  unbalanced  electrical 
system. 

1.665.918.  Compensated  Voltage  Reg¬ 
ulator  System  :  R.  D.  Evans  and  H.  K. 
Sels,  Pittsburgh,  Pa.  App.  filed  March 
15,  1923. 

1,665,939.  Rbjgulator  System;  S.  A.  Staege, 
Pitt.sburgh,  Pa.  App.  filed  April  15,  1926. 
Rotary  contactor  type  regulator  system. 
1,665,941.  Elbctric  Heater;  A.  E.  M.  Van 
Der  Meersch,  Chelsea,  London,  England. 
App.  filed  Dec.  8,  1926. 

1,665.949.  Water  Heater;  J.  G.  Chalmers 


And  B.  C.  Ratal  mis,  Maatraal,  Ou>>bec. 
Canada.  App.  filed  Aug.  27,  1926. 
1,665,956.  Fire  Alarm  ;  S.  Giangrasso 
Portland,  Me.  App.  filed  Aug.  28,  1926* 
Of  the  audible  signal  type. 

1,665,962.  Storagbi-Battery  Plate  a.nd 
Method  of  Producing  Same;  c.  W 
Jenner,  New  Westminster,  B,  C..  Can 
App.  filed  June  2,  1927. 

1,665,987.  Pilot  Light;  J.  T.  Smith,  San 
Francisco,  Calif.  App.  filed  June  28,  1926 
For  u.se  with  heating  equipment  such  as 
flat-irons. 

1,666,007.  SBPARATtIR  AND  METHOD  OF  MAK¬ 
ING  THE  Same;  W.  S.  Gould,  New  York 
N.  Y.  App.  filed  Oct.  23,  1923. 

1,666,026.  Process  of  Welding;  R.  Apple- 
gate,  Cleveland,  Ohio.  App.  filed  Oct.  10, 
1921.  By  the  electric  arc  Involving  the 
use  of  a  degasifying  substance. 

1,666,041.  Traffic  Signal;  F.  Buchanan, 
Syracuse,  N.  Y.  App,  filed  Sept.  24,  1924.’ 

New  Trade  Literature 
cM _ 

CONDUIT  FITTINGS  FOR  RAITAVAT 
MAIL  CARS, — The  Crouse-Hinds  Conipanv, 
Syracuse,  N.  Y.,  has  issued  bulletin  x'o. 
2112,  entitled  “Railway  Mail  Car  Lighting 
and  Fan  Installations.”  The  bulletin 
describes  and  Illustrates  the  various  types 
of  fixtures,  condulets  and  switches  for  rail¬ 
way  mail  car  lighting  and  fan  installations. 

SWITCHING  AND  OUTDOOR  ST.V- 
TION  EQUIPMENT. — The  General  Electric 
Company,  Schenectady,  N.  Y.,  has  issued 
bulletin  GEA-966,  covering  its  indoor 
metal-clad  switching  equipment.  The  com¬ 
pany  also  is  distributing  bulletin  GEA-899, 
describing  and  illustrating  its  types  HD-1 
and  HD-2  disconnecting  switches  for  out¬ 
door  station  equipment. 

INSULATORS  AND  TRANSMISSION 
LINE  HARDWARE. — Catalog  No.  4  issued 
by  the  Lapp  Insulator  Company,  Inc., 
LeRoy,  N.  Y.,  describes  its  vacuum  process 
high-voltage  porcelain  insulators,  its  special 
high  -  voltage  porcelain  designs  and  its 
transmission  line  hardware  and  appliances. 
The  catalog  is  well  illustrated  and  contains 
several  Lapp  factory  views.  Porcelain 
processes  are  described  and  compared  with 
the  Lapp  vacuum  process  and  the  Lapp 
clay-mixing  process.  A  chapter  also  is  de¬ 
voted  to  Lapp  standard  practices.  The 
various  types  of  in.sulators,  bushings,  etc., 
are  fully  described  and  a  line  drawing  gives 
all  the  dimensions.  Attention  is  called  to 
the  Lapp  method  of  packing. 

ELECTRIC  EQUIPMENT,  —  Bulletin 
GEA-884  issued  by  the  General  Electric 
Company,  Schenectady,  N.  Y.,  covers  its 
direct-current  induction  and  synchronous 
motors  and  control  particularly  adapted  tc 
building  and  flat-glass  manufacture.  Il¬ 
lustrations  are  given  showing  the  applica¬ 
tion  of  the  motors  to  air  compressors  in  a 
glass  plant. 


cAh. 


Foreign  Trade 
Opportunities 


Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num¬ 
bered,  further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
number: 

An  agency  is  desired  in  Hamburg,  Ger¬ 
many  (No.  30,832),  for  electrical  advertis¬ 
ing  nov'elties  and  household  electrical  ap¬ 
pliances,  including  refrigerators  and  wash¬ 
ing  machines. 

An  agency  is  desired  in  Santo  Domingo, 
Dominican  Republic  (No.  30,795),  for  elec¬ 
tromedical  apparatus. 

An  agency  is  desired  in  Bogota,  Colom¬ 
bia  (No.  30,796),  for  high-grade  flashlights. 

An  agency  is  desired  in  Prague,  Czecho¬ 
slovakia  (No.  30,833),  for  household  elec¬ 
trical  accessories,  including  dishwashei^. 

Purchase  is  desired  in  Shanghai,  China 
(No.  30,791),  of  lighting  switches  and 
receptacles.  . 

An  agenev  is  desired  in  Vienna,  Austria 
(No.  30,793),  for  electric  household  re¬ 
frigerators. 

An  agency  is  desired  in  Sheffield.  Eng¬ 
land  (No.  30,797),  for  electric  househoio 
refrigerators  and  units.  .  . 

An  extensive  hydro-electric  pr'’F,!;t,,,‘rh 
volving  $30,000,000  is  planned  in  Briti.n 
Columbia,  (Canada  (No.  274,934). 
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